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A loaded barge of fuel oil moves slowly in the path of the Coast Guard’s ice-breaker “Ojibwa” on Boston's 
Charles River with the temperature hovering near the zero mark. This scene illustrates one of the diffi- 
culties encountered in the last few weeks in keeping the eastern section of the country supplied with vital 


fuel oil in the face of subzero temperatures, and heavy snows which brought on a serious transporta- 
tion emergency. (See page 3 for details) 





Press Association Photo 








Tips for Transportation Engineers: Emil P. Gohn, automotive engineer of Atlantic Refining, tells 
S.A.E. meeting of experiments with immersion heaters to reduce engine starting time. Details on Page 26. 


Hardest Year Since Start of the War for Automotive Users: Combined report of ODT, WPB, 
PAW and OPA released by OWI, cites shortage of lead for batteries as greatest threat to transport; 
rges more share-the-ride pools. Complete details start on Page 14. 
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Truck Tank Type - Bulk Storage Tank 
- Field Storage Tank 


Every Truck Tank and every Bulk 
Storage Tank should have the Protec- 
tion of an EMERGENCY VALVE. Like 
all Morrison Valves, the seats are ma- 
chined to hold Petroleum Products. 


For safety sake, install 
a Morrison Emergency 


272 
Valve Today. 


(Flange Type) 


Write for Prices and Specifications 


Oil is Ammunition Use it Wisely 


MORRISON BROS. COMPANY 
Oll EQUIPMENT HEADQUARTERS 
Saw YU QU E, lLOWA 
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“Building sales volume is the basis of the retail 
gas business, but it’s making customers that in- 
sures real success,” according to Art Sperandeo, 


Republic dealer in Sewickley, Pa. 


Art has been operating his Republic station 
since 1934. He began very modestly but through 
smart merchandising, quality products, and per- 
sonal attention to each customer, his station, at 
Beaver and Chestnut Streets, is now one of the 


most popular in town. 


Republic’s post-war plans call for tremendous 
expansion. Our dealers and jobbers will benefit. 
Hop aboard the Republic band wagon and in- 
quire how you can profit by working with us, 


because.... 


REPUCLICE GOING PLACES 


REPUBLIC OIL COMPANY 


Benedum Trees Building ' Pittsburgh, Pennsylvania 





































Postwar Tinkering Is Hobby 
cf New S.A.E. Vice President 


EMIL P. GOHN, Philadelphia, automotive engineer of the 
automotive transportation department of Atlantic Refining Co., 
is the new vice president, representing transportation and main- 
tenance activity, of the Society of Automotive Engineers. 
Gavin W. Laurie of Atlantic held the post in 1940. 

Educated as a Mechanical Engineer, Mr. Gohn took a 
B.S. degree at the University of Pennsylvania and joined 
Atlantic’s research and development department. In 1936 
he transferred to the Automotive Transportation Department. 


He has been a member of the transportation and mainte- 
nance activity of the S.A.E. since 1941, and was appointed 
vice-chairman of the S.A.E.-O.D.T. Maintenance Methods 
Activity Committee in 1943. (See p. 26) 

In 1941-42 he served as chairman of the Philadelphia section 
of the S.A.E. In addition to his many other activities, Mr. 
Gohn was a member of the committee which gathered the 
data for the ODT booklet, “America’s Trucks—Keep ’Em 
Rolling,” as well as being a member of the committee which 
studied “Tubeless Tires”, under the sponsorship of ‘the 
P.I.W.C. He is also a member of the Philadelphia Maintenance 
Advisory Committee for the ODT. 

Mr. Gohn’s main hobby is work. Often after putting in a 
full day on the job he hurries out to the truck maintenance 
plant and tinkers around with electronics and other postwar 
ideas. His friends say he is a better pianist than a golf 
player, and recall that he worked his way through college 
“tickling the ivories”. 

His electicn to his present office with the engineering society 
took place at the S.A.E. annual meeting in Detroit. 





NPN Mails 25th Issue of Its Overseas Edition; 
Copies Go to Oil Men All Over the World 








NPN has just completed mailing the 25th issue of its overseas edition to oil men 
in the fighting forces all over the world and we deem this an appropriate time to 
let our readers know something about what we have been trying to do. 

The first issue was printed on Aug. 16, 1944, and the idea was suggested by 
Warren C. Platt who on his arrival in Europe found a great thirst by oil men for 
news of what was going on in the industry back home. 

Mailing privileges being limited, it was necessary to keep down the size and 
this was solved by a careful selection of what NPN’s editors thought oil men in the 
service would be most interested in reading. Therefore, only the most important 
articles, including Mr. Platt’s reports, are printed in full. There is generally a page 
of personal items and the rest of the news is condensed, although anything with a 
postwar slant is given preference. It has been found that oil men are greatly inter- 
ested in what is likely to happen in peacetime despite present pre-occupation with the 
war. 

Some other facts: 

Total circulation of the overseas edition is approximately 4000. 

Thirty-seven oil companies in the U. S. receive about 3500 of these copies for 
distribution among their men in the services. 

NPN, itself, sends about 500 copies airmail to American and British service men, 
to foreign representatives of American firms, and to British oil companies. Some 
copies go direct to Egypt, India, Iran, Palestine, Syria, Algeria, Morocco, Italy and 
the Persian Gulf. Other copies go to the Pacific area. 

We have been told that the edition is popular, that copies are passed around 
and read eagerly, so that actually the edition reaches many more men than the 4000 
copies would indicate. 

That’s about the story; except that we are constantly trying to improve the re- 
print. It has been a source of considerable pleasure and satisfaction to NPN’s editors. 


Emil P. Gohn 
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East Coast Oil Crisis Averted as Freight 


Lines Are Untangled; Gas Better, Too 


Situation Is Still “Touch and Go,” PAW Repeats, but Maintains 
Fuel Oil Ration; Tank Cars in Good Run 


NPN News Bureau 

WASHINGTON—The jam _ of rail 
freight, caused by the severest weather 
n years, began breaking up this week, 
to brighten somewhat the prospect of the 
East working its way out of an oil sup- 
ply crisis that even vet could become 
the worst of the war. 

That the situation is still “touch-and- 
go,’ with many an “if” in the picture, 
was frankly conceded by PAW. 

Minimum essential needs of civilian 
consumers can continue to be met, said 
PAW, “unless too many crippling things 
happen at once.” Then it added this 
summation of prospects for the weeks 
thead: 

“We are sparing no effort, and if the 
public continues to cooperate by keep- 
ing its consumption of fuel oils and gaso- 
line at the lowest possible minimum, and 
if further storms or lower temperatures 
or even worse ice conditions do not 
cripple us, we will be able to keep the 
East Coast situation in line without call- 
ing on consumers for greater sacrifices 
than they have been making.” 


Coupon Value Maintained 


Backing up the PAW belief that the 
situation can be “kept in line,” was the 
action of OPA in maintaining fuel oil 
coupon values for period 4 in the East 
at 10 gallons, effective Feb. 5. OPA, 
however, warned of the tight situation 
and said that householders would have 
to cut down on their use of rations still 
further during the next two months “if 
temporary local shortages are to be 
avoided.” (See p. 55) 

On the storm-beleaguered transportation 
front, the week found rail officials dis- 
playing their first signs of optimism in 
nearly two months. 

As a result of two successive week-end 
embargoes on civilian freight loadings— 
mly the first of which applied to oil 
shipments—a good run of cars began 
irriving at seaboard delivery points, and 
prospects were that shipments would 
build up steadily over the next several 
veeks provided the weather behaves. 
Even so, however, loadings last week 
probably averaged no more than 425,000 
b/d, due to fact that many cars had not 
et been able to get back to shipping 
ints, 


Gas Supplies Improve 


The situation with respect to natural 
1s supply also appeared to have bright- 
ned, largely as a result of a week-end 
an on use of the fuel by places of 
musement in the District of Columbia 
nd the seven states of New York, Penn- 
ylvania, Maryland, Virginia, West Vir- 
inia, Kentucky and Ohio. 

“The immediate crisis threatening col- 
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lapse of natural gas pressures in the Ap- 
palachian areas has been weathered suc- 
cessfully,” said Office of War Utilities 
Director Edward Falck. 

He warned, however, that the severe 
cold has left reserves and supply line 
pressures seriously reduced, and said that 
“continued conservation by everyone us- 
ing gas is still essential” for the reason 
that “any recurrence of unusually cold 
weather will bring another dangerous 
situation.” 





Brownout Darkens Station Pump 


Globes Advertising Brands 


NPN News Bureau 

WASHINGTON — WPB’s new ques- 
tion-and-answer bulletin No. 2 on brown- 
out regulation U-9, includes a warning 
to service station operators and others 
that it is not permissible to light the 
globes on gasoline pumps identifying the 
brand of gasoline sold. (Another brown- 
out story, p. 9). 

Answering its question as to whether 
such lighting is permissible, WPB says: 
“No. Unless the light bulb which illum- 
inates the upper globe is used also to 
illuminate the dial, or is the only general 
illumination necessary for the carrying on 
of business, such lighting is not permissi- 
ble.” 

The bulletin also gives a negative an- 
swer to the question: “May business asso- 
ciations or other business groups make 
group appeals for relief from the restric- 
tions of Utilities Order U-9?” All ap- 
peals under paragraph (e) of the order 
must be made on an individual case basis, 
and no group or class appeals will be en- 
tertained, WPB said. 





Ten Dead and Hundred Injured 
In N. ¥Y. Tanker Disaster 


NEW YORK—At least 10 persons are 
known to be dead, about 23 are missing 
and more than 100 are reported injured 
in an explosion following the collision of 
two tankers, the “Springhill,” 17,000-ton 
War Shipping Administration vessel oper- 
ated by Barber Asphalt Corp. and an 
8000-ton Pan American tanker “Pan- 
Clio” in upper New York Bay, Feb. 5 
(For a report on another tanker disaster 
see p. 13). 

Coast Guard advices said the “Spring- 
hill,” with a crew of ninety men, was rid- 
ing at anchor between Stapleton, Staten 
Island and Bay Ridge when she was 
rammed by the “Vivi,” a 10,000-ton Nor- 
wegian vessel, which had just weighed 
anchor and was moving’ northward. The 
“Pan-Clio” also northbound, struck the 
“Springhill” about 20 feet from the port 
bows. 
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NEWSMAGAZINE 
FOR OIL 
MANAGEMENT MEN 


Oil Policy Committee 
Wants Hand in Pact 


NPN News Bureau 

WASHINGTON—A move by the Sen- 
ate National Oil Policy Committee to 
take an active part in revision of the 
Anglo-American Oil Treaty, in the hope 
of obtaining a document which will meet 
with unanimous approval of executive 
and legislative branches as well as the 
oil industry, can be looked for in the 
near future, NPN learned this week. 

Aim of the committee, according to 
one member, will be to try to unite U. S. 
opinion behind a single document in ad- 
vance of renegotiation with the British, 
thereby eliminating the possibility of 
later controversy. 

The committee, existence of which 
has been continued for the life of the 
79th Congress by vote of the Senate, 
plans on holding an early reorganization 
meeting but no date had been set at 
NPN presstime. 

First business will be that of electing 
a successor to the late Sen. Maloney, of 
Connecticut, as chairman. There are 
two contenders for the post—Sen. 
O’Mahoney, of Wyoming, who reported- 
ly wants the job, and Sen. Johnson, of 
Colorado, who has the backing of some 
of his colleagues and is believed to be 
receptive to the idea. 

Meeting for the first time with the 
group, when it convenes, will be Sen. 
Overton, of Louisiana, who was ap- 
pointed this week to be one of the Sen- 
ate Commerce Committee’s two repre- 
sentatives on the Oil Policy committee. 
He fills the vacancy created by the death 
of Sen. Maloney. 

Not only does Sen. Overton come from 
an oil state, but he also is author of the 
so-called Overton resolution which would 
implement the Federal Power Commis- 
sion in its current investigation of the 
nation’s natural gas resources. 





Refiners' Advisors Delay 
Meeting Until March 


NPN News Bureau 
WASHINGTON — First meeting 
here of OPA’s recently-established 
National Refiners Industry Advisory 
Committee will be held March 15 in- 
stead of Feb. 20, OPA said this week. 
The meeting has been postponed 
until that time so that it will coincide 
with the next P.I.W.C. gathering, 
which is scheduled for March 14. 


























Shivering Military Technicians in Europe Call for Help; 
Seek Ideas on Improvised Oil Stoves That Will Give Heat 





In the accompanying article, though 
written in a light vein, Mr. Platt calls 
attention to the plight of many mili- 
tary people in fiberated countries who 
have to work in cold billets and of- 
fices. 

Apparently some petroleum prod- 
ucts are available for heating but 
these people lack, of course, modern 
type oil burners and space heaters. 
They have improvised various instru- 
ments to burn the oil to give heat but 
apparently with little success. 


Read this article. Maybe you can 
make a suggestion that will be just 





the thing these technicians have been 
looking for to make these hurriedly 
contrived contraptions really work. 
Mr. Platt’s idea is that perhaps some- 
thing can be worked out for the next 
war. But maybe, if we hurry, some- 
thing can be done to relieve these 
shivering gentlemen in this one. Send 
your suggestions to 


Editor of the NPN Mission to France 
for Relief of Shivering and Helpless 
Scientific Oil Men, 


1213 W. 3rd St., 
Cleveland 13, Ohio 





By Warren C. Platt 


FROM ANYWHERE IN COLD 
FRANCE, ITALY OR ENGLAND — 
What all these highly technically trained 
oil men who are over here shivering in 
unheated offices and billets while fight- 
ing the war for democracy need, above 
all things, are a couple of birds who 
really know how to improvise an oil heat- 
ing device out of little or nothing and 
make the darn thing heat up a place. 


Much skilled thinking, devising, plan- 
ning, advising and consulting, even blow- 
ing on the struggling but always meager 
flame, has occurred but billets are still 
chiliy to cold and offices remain at 
shivering temperature. Ph. D.’s, men with 
degrees of from M.S. and B.S. in chem- 
ical engineering, mechanical engineering, 
as well as production engineers, refinery 
experts and gentlemen in the nautical 
garb of the Navy, have struggled with 
the problem. 





Briton and Yank Work Together in SHAEF Oil Section 





Lieut. Col. Stuart R. Jarvis 


Col. Jarvis, formerly of Wm. Cory & 
Sons, shipping agents, is alternate to 
Col. Norris Fuller, named by Gen. 
Eisenhower to represent the British 
Army in the petroleum section for the 
U. S. Army. He assists Col. Paul of 
the British Army in the Plans Section. 
For years he was with Cory & Sons, 
Ltd., coal and oil exporters, (See NPN 
Jan. 17, pgs. 5-6.) 
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Capt. Thornton Beal 

Capt. Beal, for years Shell Oil Co.’s 
division operations manager at Spokane, 
Wash., represents the Civilian Affairs 
Division (G-5) of SHAEF. His assign- 
ment is with Col, S. R. Jarvis, who as- 
sists Col. Paul of the British Plans Sec- 
tion. His place in the table of organiza- 
was explained in the Jan. 17 issue of 
NPN in Warren Platt’s overseas story 
starting on p. 3. 


They have caused to come forth fron 
various garage repair shops, from pip 
line shops in tents, from captured but 
generally blown up refineries, all sorts o! 
contraptions. There are lengths of 4, ¢ 
and even 10 in. pipe, all the way from a 
foot long to two feet. The ends hav: 
been welded shut, little doors have been 
inserted as plugs or even, on occasion 
hang on hinges. Draft holes have bee: 
cut with torches and then plugged up. 


Fill Rooms With Smoke 


Lengths upwards of 50 feet of 2 to § 
in. pipe have disappeared from stock 
piles and scrap heaps, to reappear reach- 
ing from these funny little elongated 
dachshund things on a cold floor up 
through a hole in the window and up th« 
side of the building—where the land 
lord would let them get away with it 
Sometimes these upward reaching pipes 
belch large volumes of smoke, sometimes 
they get so plugged with soot that th 
belching goes back into the room where 
the iron dachshund thing is. But always 
they carry off such a percentage of heat 
into the cold skies that were these men 
back home, they would fire without 
notice any refinery “super” who in- 
dulged in such archaic heat losses in the 
plant. 

These heating devices have been con- 
structed both on theory and_ without 
theory. Some, one suspects, were “en- 
gineered” from McGuffey’s Fifth Grade 
Reader. Some try to burn the dripping, 
or even the flowing oil, from a % to a 
“sths and on occasion even a ‘2 in. brass 
or copper piping that is connected to a 
1, 2. or 5 gal. can on the window sill, 
either outside or inside. There seems t 
be no SOP-Standard of Practice on its 
location. Some of these technical experts 
with high hopes of much heat use even 
a 50 gal. drum on the window ledge and 
one has been reported trying to syphon 
the oil out of a 2 gal. glass wine jug but 
drops didn’t pull much vacuum. 

The liquid is generally gas oil though 
I heard a hot argument the other day 
about using gasoline, which, it was main- 
tained, would at least burn. 

In some of these iron dachshunds 
they try to burn the flowing fuel direct 
and in others drip it onto a small hot 
plate. The relative merits of this were 
discussed before, at and after what other 
wise was a fine dinner at a real villa—but 
cold—in the south of France the other 
day. The nub of it was that an im 
provised heating affair under a hot wate 
tank built for gas would not warm the 
water, in fact the cussed thing would 
not even burn the gas oil. 

While the Filipino factotum and _ his 
wife tried to keep the meal hot, ther 
crouched in front of this infernal machine 
Commander Frank Arthur, port tanker 
captain and old tanker sea captain with 
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ie Keystone Transportation Co. at Phila- 
lelphia and a host; Capt. A. R. Tibor, 
lso a host, of the French Army and in 
ace European manager and refinery 
xpert for Socony-Vacuum; Lieut. Comm. 
C. Jones of Socony-Vac’s staff in far- 
ff China, another host, and Capt. Rudd 
f various California producing com- 
nies. 
Before that evening there also had 
rouched in front of this heater (?) some 
ven wistfully blowing at it, Maj. T. E. 
ennington, also an oil man; Lieut. Col. 
Villiam C. Morgan, internal combustion 
igine expert; Maj. Grunden of Rich- 
tield in California and the Penna. Grade 
Crude Oil Assn. Lieut. Col. G. B. Max- 
ell of the Anglo Iranian Oil Co. and, ’tis 
id, many others. 
Those the writer saw trying to make it 
ork presented an imposing though not 


exactly a thrilling spectacle. They stood, 
crouched and sat in front of the thing. 
Some stretched the backsides of their ap- 
parel to humpty-dumpty proportions. 
Others evidently had shivered so long 
their duds hung loose upon them. Guests 
were permitted to offer advice, but it 
was not asked for, and being given, was 
ignored. No one said “Thank you.” The 
thing burned, after a fashion, with much 
smoke and smell but no hot water. 


Anybody Got Any Ideas? 


A survey of somewhat similar outtits 
over these cold areas suggests that the 
oil industry back home might well lend a 
helping hand, or voice or a few sketches 
by which a dachshund could be fashioned 
that would really heat up. 

This technical information, that a fair 
plumber or garage mechanic could easily 


assimilate, should be sent to National 
Petroleum News at Cleveland which will 
forward it to the chilled brethren over 
here in the war area. 

If any suggestions are considered by 
sufficiently eminent technicians, as offer- 
ing a great contribution to the whole in- 
dustry, they will be printed, not only in 
the regular weekly edition of NPN but in 
its special OVERSEAS Edition which 
goes to all oil men abroad. 

New and exceedingly brilliant ideas 
will be gratefully received and, if they 
work, duly acknowledged with the thanks 
of the experts (?) who have been strugg- 
ling with the problem over here. High 
college degrees, while not necessarily 
helpful, will not be counted against the 
suggestions they are attached to. It is 
suggested it may be well if the A.P.I. 
names a committee to start making work- 
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ing plans for a home-made oil heater 
that will work for the next war. 

All communications on this subject 
should be addressed to the “Editor of the 
NPN Mission to France for Relief of 
Shivering and Helpless Scientific Oil 


Men,” at Cleveland, Ohio. 
oO Q Q 


Crandall, Holcomb Released; 
Planning Period Ended 


PARIS—Two more oil men have fi- 
nally received approval for their return 
home, their services being no longer 
needed in the Army since the pipeline 
and storage planning is about completed 
and only operation of distribution facili- 
tieS remains. 

These two are Capt. Olin H. Crandall 
of the Military Pipe Line Service and 
Maj. Harley J. Holcomb of the POL 
(Petrol oil, lubricants) Section of Com 
Z headquarters, Col. Burford’s office. 
Capt. Crandall has been in the Army’s 
engineering service since the start of the 
war and has drawn many of the working 
plans for pipelines and storage. He was 
for years a civil engineer with Magnolia 
Petroleum Co. of Dallas, where he is 
returning. 

Maj. Holcomb also has served since the 
start of the war, helping to organize the 
oil inspecting service and then as a tech- 
nologist in Col. Burford’s office. He is 
returning to the White Eagle Division 
of the Socony-Vac where for years he 
has worked from chemist to chief of the 
chemical lab. (See NPN, Jan. 3, p. 6). 

A number of other men whose plan- 
ning services are less needed now that 
the pioneering is over, have applications 
in for returning home.—WCP. 





Texas Drillers Make Good 
But Wildcats Are Few 


Special to NPN 

AUSTIN, Tex.—Drillers’ bits are find- 
ing pay dirt at a faster rate this year than 
last in Texas, reports of the Texas Rail- 
road Commission reveal. 

Oil well completions during the week 
ending Jan. 27 amounted to 101, bringing 
the year’s total to 264 compared with 
187 during the corresponding period of 
1944, 

Wildcat operators, however, weren't do- 
ing so well. For the week, only one well 
was a wildcat, making four for the year 
compared with eight for the same time 
last year. 

Ten gas wells were brought in, two 
of them wildcats. Ten dry holes were 
drilled, making 122 for 1945 as compared 
to 117 for a like time in 1944. Seventy- 
five wells plugged raised the 1945 aggre- 
gate to 223, nearly double ihat of 1944. 





CORRECTION 
WASHINGTON — OPA announced 


this week that increases granted four 
pools because of high production costs 
will be effective Jan. 1, not Feb. 1 as 
originally stated. Effective date of in- 
creases granted 11 additional stripper 
pools is also Jan. 1, not Feb. 1. (See 
NPN, Jan. 31, p. 11). 
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Wallace E. Pratt Honored as First Recipient 


Of Sidney Powers Award for Geological Work 


NPN News Bureau 

CHICAGO — First recipient of the 
Sidney Powers Memorial Award of the 
American Assn. of Petroleum Geologists 
will go to Wallace Everette Pratt of New 
York, according to an announcement 
made here by Ira H. Cram of the Pure 
Oil Co., Association president. The 
honor will be conferred upon Mr. Pratt 
diring the annual business meeting of the 
issociation in Tulsa on March 27, the 
presentation being made by Everet Le« 
De Golyer, past president of the associ- 


ation. 

The award will be in two parts, the 
first being a gold medal containing a 
portrait of Mr. Powers, and the second 





Wallace E, Pratt 


an engrossed diploma containing a cita- 
tion reading: 

“For his early and continued con- 
tribution to the art of exploration for oil 
through application of the science of 
geology and for his advancement of the 
profession of petroleum geology through 
his able and friendly skill as an adminis- 
trator and an executive.” 


Denison Heads Committee 


The award was established in 1943 
ind is given in memory of the late Sidney 
Powers, one of America’s best known 
petroleum geologists, referred to through- 
out the profession as a “geologist’s geolo- 
gist,” “in recognition of distinguished and 
outstanding contributions to the achieve- 
ments in petroleum geology.” A. Rodger 
Denison of the Amerada _ Petroleum 
Corp., Tulsa, is head of the selection 
committee, made uv of 10 association 
members and two ex-officio members, 
who chose Mr. Pratt as the initial re- 
cipient. 

Internationally known as a_ petroleum 
geologist, Mr. Pratt is a director of 
Standard Oil Co. (New Jersey). He is 
a native of Phillipsburg, Kans. and has 






been active in geology since 1908 when hx 
served as an assistant on the Kansas Gex 
logical Survey. He is one of the pr 
eminent finders and producers of petro 
leum and an author and lecturer of not 
Mr. Cram said in making the announc 
ment, adding that his book “Oil in th 
Earth” and numerous articles on variou 
phases of petroleum geology are out 
standing contributions. 


Member of Many Science Groups 


Mr. Pratt served with the Bureau of 
Science in the Philippines from 1909 t 
1915, and was chief of the Division of 
Mines of the bureau when he left in 
1916 to return to the United States to 
join The Texas Co. at Houston as a 
geologist. Two years later he becam« 
chief geologist of the Humble Oil & 
Refining Co., and in 1923 was elected 
a member of that company’s board ot 
directors. 

Subsequently, in 1933, he became vic« 
president of Humble and in 1937 was 
made a member of the executive com 
mittee of Standard Oil (N.J.), becoming 
a vice president in 1942. When he re 
signed from the vice presidency, as of 
Feb. 1, he retained his directorship and 
membership on the executive committee 

He headed the Assn. of Geologists as 
president 25 years and is also a member 
of the American Institute of Mining and 
Metallurgical Engineers, the Society of 
Economic Geologists, the Seismological 
Society of America and a fellow in the 
Geographical Society of America, Amer- 
ican Geographical Society and _ the 
American Assn. for the Advancement of 
Science 





Reports Mexican Oil Find 
Near Border of U. S. 


Special to NPN 

MEXICO CITY—Extensive oil de 
posits now have been found near the 
U. S. border in the states of Tamalpias 
ind Neuvo Leon, according to Alfonso 
Cornejo, geophysical engineer of the 
Mexican Petroleum administration. 

Mr. Cornejo did not reveal the exact 
site of the deposits but said they were 
less productive than Texas fields. How- 
ever, he said that the oil is much finer 
and lends itself better to extraction of 
gasoline. 





Sohio Head Says Enterprise 
Gave U. S. Oil for War 


NPN News Bureau 
CLEVELAND—‘Free_ enterprise in 
America permitted this country to take 
care of oil needs for war, as well as the 
needs for a civilian economy”, W. T 
Holliday, president of Standard Oil Co 
(Ohio) said in an address at the Cleve- 
land Oil Men’s Club here Feb. 5. 
Because of free enterprise, Mr. Holli 
day said, producers had an incentive for 
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lrilling, and even dry holes were not 
ysses, for they added to the geologicai 
<nowledge for future production. Under 

bureaucratic control system, he assert- 
d, bureaucrats could not take chances 
f making mistakes. 

The money that has been spent in find- 
ig oil, Mr. Holliday asserted, actually 
xceeds the returns received. 

He reviewed the developments in the 
woposed Anglo-American oil agreement, 
nd termed the original plan a “super 
irtel on an international scale”. 





Small Business Investigation 
Turning to Tires and Oil 


NPN News Bureau 

WASHINGTON—The Senate Small 
Business Committee is investigating man- 
ifacturer-distributor relationships, in- 
luding ties alleged to exist between oil, 
tire, battery, farm machinery and other 
:dustries. 

Investigators are centering attention 
articularly on matter of tie-ups be- 
tween oil and tire companies, perhaps 
vith the idea of reviving the old Ellen- 
ler bill (S. 1122—78th Congress) which 
vould grant independent tire dealers ex- 
lusive retail rights on motor vehicle 
tires. Independent Tire Dealers and 
lire Rebuilders of America have again 
been pressing for action in this direction 
by Congress, 

Also under consideration by the com- 
mittee is the application of Public Law 
549, under which RFC makes loans to 
small business. 





John D. Guy Dies at 71 


NPN News Bureau 

CLEVELAND—John D. Guy, who 
spent 50 of his 71 years in the oil busi- 
ness, died at his home in Fort Wayne, 
Ind., Jan. 19. 

Born in Baltimore, Mr. Guy’s first po- 
sition was with the Standard Oil Co. in 
New Jersey, where he held a responsible 
position in the refining department. In 
1906 he joined the Indian Refining Co. 
in its first refinery at Georgetown, Ky. 
He was later transferred to the Law- 
renceville refinery, where he remained 
intil 1920, when he moved to New Jer- 
ey. 
He returned to Fort Wayne in 1931, 
becoming an independent distributor for 
(he Texas Co., and was operating the 
usiness at the time of his death. 

He is survived by his wife, two daugh- 

rs and a son, Dixon, district manager 


f the Indianapolis district for The Texas 
( 





Shell Well Is Near Record 


NPN News Bureau 

LOS ANGELES—The Shell Oil Co.’s 
‘ep test of Signal Hill now has reached 
059 ft., placing it within 300 ft. of 
ing the deepest well on Signal Hill. 
Officials said drilling would continue as 
ng as there appeared to be any reason- 
le prospect of finding a productive zone. 
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U. S. Owes Debt to Oil 
That Saved Allies, 
1.P.A.A. Chief Says 


NPN News Bureau 

LOS ANGELES — Addressing the 
members of the Independent Petroleum 
Assn. of America here on Feb. 6, Ralph 
T. Zook of Bradford, Pa., I. P. A. A. 
president, pulled no punches in outlin- 
ing what, in his opinion, is facing the in- 
dependent oil producers. 

Someone must protect our country 
against the theorists, bureaucrats and 
self-appointed planners who would sup- 
ply the postwar oil requirements of this 
country from Venezuela, Iran, Iraq, 
Bahrein, Kuwait or Saudi Arabia, he said. 

Other excerpts from Mr. Zook’s ad- 
dress: 

“Of the problems that are likely to 
confront us at the end of the war, if not 
before, two are outstanding—the price 
of oil and imports. They go hand in 
hand. An inadequate price for oil 
brought about by uncontrolled domestic 
production or from a flood of cheap for- 
eign oil can reduce our domestic oil in- 
dustry to one of impotence. If that 
comes about, the very safety of our na- 
tidn is in jeopardy. 

“The potential oil producing capacity 
at the beginning of this war has been, to 
a large extent, the source of supply for 
the ever-increasing demand of the Allied 
Nations. The Allied cause was saved by 
the oil reserve and producing capacity of 
this nation. When enemy submarines 
had almost completely cut off the oil 
from the Caribbean area and oil from 
the Middle East was forced to take the 
long route around the southern end of 
Africa because of the almost complete 
control of the Mediterranean area by the 
enemy, it was the United States that sup- 
plied the oil which enabled the Allies 
first to check the Axis gains and then be- 
gin moving to victory. 

“This is a lesson that must never be 
forgotten. It has, however, been either 
forgotten or not realized by those who 
would ruin our domestic oil industry 
through inadequate prices and unre- 
strained imports. 


Calls for Healthy Industry 


“Higher crude prices will go far to- 
wards assuring a greater supply of oil for 
the war and a healthy, dynamic postwar 
industry. A strong oil industry guaran- 
tees the security of this nation in time of 
war, assures the public of a continuous 
and adequate supply of oil and products 
at fair prices, allows the States’ natural 
resources to be released in an orderly 
manner and furnishes the production 
branch of the oil industry with neces- 
sary funds to accomplish these results. 

“There are some who are ready to 
write off the United States as a strong 
producing nation and depend on the im- 


portation of foreign oil. Others are 


planning to use the greatest oil market 
of the world, the United States, to cure 
the ills of other countries at the expense 
of our country. 


The independent pro- 





ducer sees in sucli thinking a definite 
threat to his existence. 


“If we were to buy all of our require- 
ments from the cheapest source, there 
would be very little earning power re- 
maining since most goods would come 
from abroad where wages are but a frac- 
tion of that paid in the United States. 
There is no more logic in saying that our 
oil should be produced in Venezuela 
than to say that our steel should be pro- 
duced and furnished in Mexico, our sil- 
ver and zinc in South America, our wheat 
grown in Canada, and our beef supplied 
from Argentina. 


“The consumer of petroleum could 
readily be harmed rather than helped 
from such a program. ‘Those few com- 
panies who are large domestic producers 
also hold the largest reserves of foreign 
oil. They could readily supply their 
part of the billion barrels of imported oil 
at an attractive profit from their foreign 
holdings. The producers, refiners, and 
marketers who depend on domestic oil 
would no longer furnish the competition 
which has made petroleum products one 
of the greatest dollar values of any com- 
modity purchased by the citizens of the 
United States. In countries where com- 
petition is lacking, petroleum products 
cost at least 30 per cent more than in 
this country. 


“The domestic oil industry has been 
on a starvation diet of inadequate price, 
manpower and materials. Before plan- 
ning its demise it would be well to turn 
it loose and give it an opportunity to 
demonstrate its ability to replace the oil 
reserves depleted during the war and re- 
build the producing capacity of the na- 
tion.” 


1.P.A.A. Leaders Hear Zook, 
Order Poll on Subsidies 


Special to NPN 

OKLAHOMA CITY—The Independ- 
ent Petroleum Assn. of America execu- 
tive committee meeting here Jan. 29 and 
30, voted to poll its membership on the 
question of a permanent price differen- 
tial for stripper well and secondary re- 
covery oil above the publicly posted 
prices for crude oil. The questionnaire, 
to be sent to approximately 3000 inde- 
pendent oil producers in 42 states will 


ask: 


“Do you favor a permanent differen- 
tial in the price of crude oil produced 
from stripper wells and also by second- 
ary recovery operations? 


“If your answer to No. 1 is yes, do 
you believe such differential in price 
should be paid by the federal government 
out of funds raised by general taxes?” 


Ralph T. Zook, I. P. A. A. president, 
in an address before the meeting said, 
“The number one job of the oil industry 
is to furnish the oil to win the war, a war 
that a few months ago seemed to be near- 
ing its end in Europe and was ahead of 
‘schedule’ in the Pacific. Since then we 
have been faced with the realization that 
we may be far from the end.” 














Midwest Refiners and Marketers in OPA Parley 


On Burning Oil Prices and Enforcement Gaps 


NPN News Bureau 

CHICAGO — Delivered-at-destination 
prices on light burning oils in the Mid- 
west, with the tightening of loopholes in 
rationing and enforcement regulations, 
took the spotlight here at the end of 
January when heads of OPA departments 
in Washington, accompanied by regional 
assistants, met with about 125 refiners 


and marketers of Dist. 2. 


The original meeting on Jan. 29 was 
called by John Day, executive secretary 
of Western Petroleum Refiners Assn., 
Tulsa, with B. L. Majewski serving as 
chairman. 

A proposed amendment to MPR 88 set- 
ting up delivered-ac-destination prices on 
burning oils was presented by Page Kee- 
ton, OPA price executive, and after con- 
siderable discussion, was approved by the 
group and taken back to Washington by 
Mr. Keeton to be redrafted and distrib- 
uted industry-wide for study before being 
officially issued. 

He explained to the group that the 
procedure for figuring the delivered 
prices was similar to that in effect on 
kerosine since last summer when Am. 15 
to MPR 88 was issued; thet is, FOB 
Group 3 ceilings plus freight to destina 
tion, the freight rate to be used being the 
one in effect on Oct. 1, 1941. This was 
taken to mean that the refiners would 
absorb the 3% increase that has been 
added since that time. 

Products covered in the proposed 
amendment are range and stove oil, No. | 
P.W. and Nos. 1, 2 and 3 straw delivered 
in Standard of Indiana territory, except in 
metropolitan Chicago and the lower 
peninsula of Michigan. Re-sellers who 
had contracts with their suppliers during 
the base period in 1941 will not be af- 
fected by the amendment, it was ex- 
plained. 

With the amendment approved, next 
step in delivered prices will be to apply 
them to Diesel and tractor fuels, accord- 
ing to Mr. Majewski. 


Going Slow on Interpretations 


At. the meeting on the second day, 
William E. Remy, OPA fuel and durable 
goods enforcement director, told the sup- 
pliers that his department would in the 
future make no separate interpretations 
of price and rationing regulations, but 
would get together in agreement with 
heads of those OPA branches on inter- 
pretations before ‘starting any further 
violation suits against industry. It is 
believed this will avoid confusion within 
both OPA and the industry. 

OPA enforcement plans a more exten- 
sive spot check of price and rationing 
records of the more important oil com- 
panies, Mr. Remy said. He asked that 
the industry cooperate by keeping a 
clearer record of individual company 
pricing systems so investigators would 
not be unnecessarily delayed and said 
pricing methods should tie in readily with 
copies of invoices, and that invoices 





should avoid upgrading of products to ob- 
tain higher prices. He warned against 
charging higher prices than ceilings, or 
high prices in the absence of ceilings, 
with the hope that the higher prices 
would later be approved by OPA. An in- 
quirer during open forum discussion was 
told that, even though a higher price was 
subsequently approved by OPA, it did 
not void earlier violations. 

All ration coupons on both fuel oil and 
gasoline are now being cleared through 
OPA verification centers, and Mr. Remy 
said some outdated coupons for fuel oil, 
and some that were not yet valid, were 
being found. He cautioned suppliers 
igainst accepting both kinds as they are 
not legal ration evidences. 


Asks Prompt Filing 


Regarding gasoline coupons, he said 
that hereafter OPA will debit dealers 
with all stolen coupons that they turn 
in, but those found to have correct car 
license numbers will be cleared through 
the 1% bail-out. Not many of that type 
are anticipated. At various times, coup- 
ons have been stolen from ration boards 
and the plan is intended to catch dealers 
who buy and turn in sheets’ of the stolen 
coupons. 

Speaking briefly, John G. Neukom, di 
rector of fuel rationing, suggested that 
suppliers urge their dealers to file short- 
age claims without delay in order to 
bring their coupons and_ product  in- 
ventory into balance through the bail-out 


program. To tighten ration loopholes, h¢ 
said some solution must be found to pre 

vent black market dealers from selling 
gasoline and other products without tak 
ing coupons and then, when their origina 
allotment of coupons and product stock: 
is exhausted, ceasing operations at that 
service station and re-opening a new loca 
tion—where, in the past, OPA has hande 
them a new batch of inventory coupons 

All three OPA officials complimented 
the industry for its co-operation with th« 
government agency in helping to get rid 
of bad operators. 

A couple of side issues came up dur 
ing the two-day meeting. One was the 
pinch of refiner ceiling prices in th 
vicinity of Indianapolis, where ceilings 
are %c lower than elsewhere over thé 
Midwest. Mr. Keeton told independent 
refiners there that if they could prov 
hardship, an adjustment would be con 
sidered. 

Several refiners from lower Michigai 
were in attendance at the meeting, and 
they were called together for a_ brief 
separate session after lunch on Jan. 30 te 
discuss a possible severe shortage of fuel 
oils in their state before the winter is 
over. They were asked by Mr. Majewsk 
ind A. C. Sailstad, chief of staff, Dist. 2, 
to send in statistics showing their indivi 
dual inventory and manufacturing posi 
tions so that an attempt may be made t 
avoid the prospective shortage. All ex 
ports of fuel oil from Michigan were dis- 
continued some time ago. 

An interested spectator at the various 
meetings was Walter Hochuli, PAW di- 
rector of distribution and marketing, wh 
was on hand to answer questions pertain 
ing to those subjects. 


Standard 'Cat Cracked’ Fuel Oil Blend Urged 


NPN News Bureau 
CHICAGO—Conservation of burning 
oils now, prompt provision of additional 
burners and burner parts and develop- 
ment of a standard blend of catalytic 
cracked fuel oil were goals highlighted 
in the address of A. E. Hess, managing 
director of the Oil Heat Institute, before 
a local group of about 125 industry men 
meeting at the Chicago Oil Men’s Club 
Jan. 29. A bright future for fuel oil 
was predicted by Mr. Hess, provided the 
industry acts wisely during the present 


War emergency 


The meeting was the first of a series 
14 which Mr. Hess plans to hold in 
msultations with the industry across the 
uuntry from New York to Seattle and 
back curing February. He is scheduled 
to speak in Oakland, Calif. on Feb. 8, 
n Omaha Feb. 13 and in Kansas City 
the following day. 

In an effort to obtain a uniform “cat” 
racked fuel of the most satisfactory 
quality, Mr. Hess said, sample fuel tests 
re now being made in 27 laboratories 
of burner manufacturers and in seven 
other laboratories not so closely associ- 
ited with the industry. The American 
Society for Testing Materials is co-oper 

ating in the tests. 


“All the tests, with various types 
burners,” Mr. Hess said, “will be c 
ordinated and specifications will be dé 
termined. Results will be coming 
in about two months.” 

The tests, it was believed, will result 
in definite specifications for a single typ: 
of fuel, which, it was said, would be of 
service to the public, manufacturers and 
distributors. Catalytic cracked fuel oils 
according to the speaker, have not vet 
been completely distributed through th: 
country, although limited supplies hav: 
reached both the East and West Coasts 
Burning units will need more air to tak 
the new fuel than a straightrun product 
he said, adding: “Cat cracked fuel won'! 
work out so well in gravity burners.” 

He thought the industry might need 
directive to put a higher priority on r 
placement parts which are in great 
need than new equipment. 

In pointing up the future peacetim 
program, the speaker said the Institut 
was working toward cohesion “to mak: 
it worth what we are going throug! 
now.” He warned against slipping back 
into the old pre-war practice of giving 
tree service to get customers. 

Various pieces of literature are being 
prepared by the Institute to answer ques 
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ms from the public and for use in 
ining returned soldiers and other new 
nployes. At the proper time, it was 
yped that local classes of students 
ould be organized and taught by experi- 
iced industry men, using manual now 
eing prepared. 





California, Neighbors 
Escape Brownout 


NPN News Bureau 
WASHINGTON — Additional excep- 
ons to the order for a national brown- 
ut, effective Feb. 1, exempting all of 
California except the San Diego region 
nd Catalina Island and the greater part 
f Nevada, Arizona and southern Louisi- 
ina, were announced shortly before effec- 
tiveness of the order by WPB’s Office of 
War Utilities. At the same time a third 
exempt area in New Mexico was added 
the two others announced earlier. 
All exemptions extend from Feb. 1 
to June 30. 


OWU Director Edward Falck said that 


compliance with the brownout in the areas 


exempted “would not result in the saving 
of any scarce fuels.” He pointed out that 
n appeal of the San Diego Gas & Elec- 
tric Co. was denied because that firm 
uses fuel oil for generating power. Cata- 
lina Island is served by a Diesel station. 

Following are the additional areas now 
xempted (for areas previously exempted 


ee NPN Jan. 31, p. 10). 


Louisiana: Parishes of Calcasieu, Cam- 
eron, Jefferson Davis, Acadia, Ver- 
milion, Lafayette, St. Martin, Iberville, 
Iberia, St. Mary, Terrebonne, Plaque- 
mines, St. Bernard, Orleans, St. Charles, 
\ssumption, West Baton Rouge, East 
Baton Rouge, St. John the Baptist, East 
Feliciana, West Feliciana, St. James, As- 
ension, Livingston and Pointe Coupee, 

gether with those portions of adjoining 
parishes in which the only electric energy 
furnished to consumers is energy trans- 
mitted from the system of the Gulf States 
Utilities Co 


Nevada: Counties of Washoe, Hum- 
boldt, Pershing, Churchill, Storey, Doug- 
las, Ormsby, Mineral, Esmeralda, Nye, 
Lincoln and Clark and that portion of 
Elko County that receives electric service 
directly or indirectly from the Idaho 
Power Co 

\rizona: Counties of Mohave, Yuma, 
Coconino, Yavapai, Maricopa, Gila, Pinal 

id Pima. 


The additional exempt area in New 
\fexico comprises that part of the counties 
f Curry, Roosevelt, Chaves, and Eddy 
rved by the Southwestern Public Service 


In addition to actions on major area 
emptions, OWU announced the grant- 
g of appeals of six electric utilities. Ex- 
mptions granted were to the cities of 
fonroe, La., and Lamar and Pagosa 
prings, Colo., the Hillman Light and 
wer Co., Hillman, Mich., the Copper 
istrict Power Co., Ontonagon, Mich., 
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and the Meadow-River Lumber Co., 
Rainelle, W. Va. 

Exemptions were denied the following 
utilities, because in each case OWU found 
either that the company used scarce fuel 
or was interconnected with systems using 
scarce fuel: 

Fosston Municipal Light & Power Co., 
Fosston, Minn.; city of Fairbury, Nebr.; 
City Water & Light Co. Hastings, Nebr.; 
McPherson Water & Electric department, 
McPherson, Kans., Wyodak Coal & 
Manufacturing Co., Gillette, Wyo.; Public 
Utilities Commission, Clay Center, Kans.; 
Raton Public Service Co., Raton, N. M.; 
H. P. Gould, Lyons Falls, N. Y.; city of 
St. John, Kans.; Consumers Public Power 
District, Columbus, Nebr., and city of 
Meade, Kans. 





Quiz Four Boys in Jersey 
On ‘Little Inch’ Thefts 
Special to NPN 

CARTERET, N. J.—Thefts of high- 
octane gasoline from the Little Inch pipe 
line by teen-age boys were revealed last 
week when agents of the Federal Bureau 
of Investigation filed charges in a fed- 
eral court in Newark against four joy- 
riding high school youths. The FBI 
withheld the names of the boys, who 
range in age from 15 to 17. 

Samuel K. McKee, chief of the FBI 
in New Jersey, said the thefts were dis- 
covered when one of the boys broke a 
small pipe through which samples of 
gasoline had been drawn for tests. 


Texan Presents Bills 
For Gas ‘Home Rule’ 


Special to NPN 

AUSTIN, Tex.—Two measures direct- 
ed at pyramiding corporate structures in 
the gas and electric utility fields will be 
tossed into the hopper in the Texas House 
of Representatives within a few days. 

The sponsor, Rep. Marvin Simpson of 
Fort Worth, admitted his bill might be 
aimed at the Lone Star Gas Co. but said 
that the measure would cover a number 
of other corporations as well. 

Rep. Simpson said he had under con- 
sideration the possibility of extending the 
measure to cover such firms as the Chi- 
cago Corp., now selling gas from the 
Corpus Christi area for export, if the bill 
does not already cover them. 

“I am concerned over the fact that 
companies serving Texas or dealing in 
Texas gas are so set up that Texas has no 
real control over them,” he said. “Con- 
sequently the Texas public pays in its 
gas and electric rates for a long string 
of charges and costs involved in the cor- 
porate structures which have no real con- 
nection with the service given here.” 

Mr. Simpson’s bill would require all 
directors of gas and electric companies 
doing business in Texas to be residents of 
the state and bona fide stockholders, and 
would require all books and records af- 
fecting business in Texas to be kept with- 
in the state. 





Farm Machines to Fall Far Short of '45 Demand 


NPN News Bureau 

WASHINGTON — Considerably _ less 
farm machinery probably will be sold to 
farmers during the 1945 crop year than 
in 1944, despite the fact that schedules 
call for about the same amount of machin- 
ery and attachments, and some $20,- 
000,000 more in repair parts than was 
produced in the last 12 months. 

The reason for this, said OWL this 
week in a report on farm machinery pro- 
duction and distribution, is that produc- 
tion is running about 25 per cent behind 
schedule, “because of severe manpower 
shortages and difficulty in obtaining mal- 
leable and grayiron castings and other 
critical component parts.” 

The report quoted the War Food Ad- 
ministration as saying, however, that sup- 
plies of new farm machinery will not 
meet essential demands, even if manu- 
facturing schedules are met. 

Scheduled for production by farm ma- 
chinery companies this year are $455,- 
000,000 worth of new machines. In ad- 
dition, the program calls for $204,000,000 
repair parts production and $38,000,000 
for attachments. The total 1945 produc- 
tion of $697,000,000 compares with $682,- 





000,000 scheduled for manufacture last 
vear. The 1944 total included: $465,- 
000,000 for new machines; $185,000,000 
for repair parts and $32,000,000 for 
attachments. 

Despite curtailed production of farm 
machinery since 1941, farm mechaniza- 
tion has steadily increased, the report said. 
It was pointed out, however, that among 
the key machines which have increased 
on farms since Pearl Harbor, there are 
many which have passed their normal 
period of usefulness and would have been 
disposed of by farmers “except for war- 
time conditions.” About seven per cent 
of the tractors and a comparable number 
of other machines on American farms on 
Jan. 1, 1945, would have been replaced 
had new machines been available, the 
Bureau of Agricultural Economics re- 
ported. 

Farmers replaced about 100,000 trac- 
tors in 1941, the report showed, but the 
replacement rate has fallen as low as 
60,000 a year during the war. 

The extent of increased mechanization 
is indicated by the following Bureau of 
Agricultural Economics table showing 
totals of major machines on U. S. farms 
from 1940 to 1945: 


Farm Farm Motor Farm Grain Corn 


Year Tractors Trucks 

1,047,000 
1,074,000 
1,135,000 
1,100,000 
1,080,000 


1940 1,545,000 
1941 1,664,000 
1942 1,844,000 
1943 1,919,000 
1944 1,953,000 
1945 2,072,000 


Autos Combines Pickers 
4,144,000 190,000 110,000 
4,292,000 220,000 120,000 
4,500,000 269,000 130,000 
4,300,000 298,000 138,000 
4,100,000 312,000 146,000 

330,000 168,000 











PIPELINES—OUiews of the Jndustrys Problems 





WASHINGTON — If we judge the 
temper of the Congress correctly, the 
unfettered days of the multi-billion dollar 
government corporation are fast approach- 
ing an end. 

Legislation just in- 
troduced by Senators 
Byrd, of Virginia, 
and Butler, of Neb- 
raska, proposes to 
bring these great in- 
struments of power 
and influence for the 
first time under a 
congressional check- 
rein, and, as things 
now stand, the odds 
appear all in favor of 
the bill's eventual 
enactment inio law. 

This is particularly 
so for the reason that the measure is 
said to have the approval of the Treas- 
ury Department, the Bureau of the Bud- 
get and the general accounting office. 
On the surface, at least, the fact that 
these agencies are in support of the Byrd- 
Butler proposal may appear a bit strange, 
but it really is not. Like many in Con- 
gress, these old-line establishments have 
looked askance at the growth of govern- 
ment corporations and are now agreed, 
according to Sen. Butler, that “a definite 
need exists for Congress to set up a uni- 
form structure” which would limit and 
define their activities. 

The Byrd-Butler Bili would provide 
this by: 

1. Banning the future creation without 
congressional consent of any new corpora- 
tion. 





Mr. Yocom 


2. Making those corporations already 


in existence—there are 44—accountable 


Atlantic Coast— 


NEW YORK—The oil industry faces a 
period of unstable prices for a couple of 
years after the war, and oil men will 
fare relatively worse than those in many 
other lines of business. 

That is the com- 
posite opinion of ex- 
ecutives in major 
companies. It was 
expressed in a_ re- 
cent, frank, off-the- 
record talk by one 
of the leaders of the 


industry. Unfortu- 
nately his name can- 
not be given, for 


reasons of company 
policy, but his stand- 
ing in the petroleum 
field is so high that 
his views are set 
down here as worthy of the ‘most earnest 
consideration by all in the industry. 

“The United States is probably in for 





Mr. Glassey 
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Leader 






Washington— Congress Sentiment Spells Doom of Big Lending Agencies —By Herbert Yoco: 


to Congress by requiring the annual sub- 
mission of a detailed budget program for 
authorization in the same manner as ap- 
propriations are made for regular govern- 
ment agencies. 


3. Compelling an annual audit by the 
general accounting office of all financial 
transactions of the various corporations. 


Establishment of some such controls as 
these has been an aim of Sen. Byrd, 
particularly, for many, many years. As 
chairman of the special senate committee 
on reduction of non-essential federal 
expenditures, he has made a painstaking 
study of government corporations and 
reached the conclusion that their magni- 
tude is now “so great as to rival govern- 
ment proper.” 


He sees them also as an “invincible 
competitor” of private business, what 
with their unlimited government credit 
at low interest, their freedom from fed- 
eral, state and local taxation and the 
prestige that goes with being a govern- 
ment agency. 


Sen Butler, too, has some pretty defin- 
ite ideas on the subject, with a principal 
aim being that of eliminating the secrecy 
which up to now has shrouded both the 
creation and activities of many of these 
lend-spend agencies. He puts it this 
way. “Very little is known about these 
corporations, and although most of them 
are legitimate, some were created secret- 
ly, possibly with ulterior motives.” 


On that score, of course, the oil indus- 
try has had its own experience—with the 
much-mooted Petroleum Reserves Corp., 
which was conceived in stealth at an 
hour that must have been near midnight 
on June 30, 1943, and for a purpose that 









Forecasts Price Squeeze for Oil Industry 


a period of inflation after the war,” he 
said. “Major oil companies and jobbers 
are going to be squeezed between lower 
sales on the one hand, and rising costs 
on the other. The outlook definitely is 
not cheerful. Demand won’t be more 
than 3,800,000 b/d as against current 
production of almost 4,800,000. The re- 
sult is that refined prices will drop, unless 
Government sets a floor on prices, which 
I definitely do not want. 

“Nevertheless the country will be in 
an inflationary cycle, and crude is one 
of the best hedges against inflation. Thus 
the drop in oil prices may be only 
relative to other products. Actually oil 
quotations may rise, but any evidence 
will be much less than that for steel and 
countless other products. But even if 
the drop in oil prices is only relative it 
will pinch profits, due to rising costs of 
doing business. 

“Another reason for weaker oil prices 
is that during the war there have been 


to this very day is not yet quite clear 
Q 2 ced 


According to Vice Admiral Enmx 
Land, boss man at War Shipping, m« 
of the 33 non-self-propelled concrete 
barges built by the government at a cx 
of $65,588,000 are now being used | 
Navy in the Southwest Pacific as floatir 
oil storage tanks at advanced bases. T 
admiral, incidentally, never took ve 
kindly to the concrete ship and _ bar; 
program for the reason that it was “ve 
expensive and we saved darned litt! 
steel” By presidential directive, 
fleet of 15,000 American-made trucks ar 
being lend-leased to China for operatio: 
as part of a new centralized transports 
tion system . . . Reports going the rounds 
here are that the Navy is evidencing new 
interest in the proposed West Texas-t: 
California crude line which was rejected 
by PAW Ickes some time ago. . . B« 
cause of a couple of remarks dropped by 
members of the PIWC National Oil Pol- 
icy Committee at their last meeting, the 
impression is prevalent in government 
circles that industry is opposed now to 
the idea of appointing an oil man or two 
to the international commission provided 
for in the Anglo-American agreement . . . 
Army sources claim a good performance 
record for the Canol project crude line 
(Norman Wells to White Horse), assert- 
ing that movements during recent weeks 
have “exceeded expectations” . . . PAW 
estimates that if the total quantities of 
oil shipped to date through the Big and 
Little Inch pipelines had been hauled by 
tank car, additional cost to the govern- 
ment because of the rail transportation 
would have been about $225,000,000 on 
crude and about $100,000,000 on prod 


ucts. 


—By Frank P. S. Glassey 


many marketing conditions that might 
have been altered under normal com 
petitive enterprise. Once the war’s over, 
everybody will try to do something about 
them, and it certainly won't strengthen 
prices. There will be readjustments based 
on competitive processes, rather thai 
frozen processes. 


“The reversal of that lower oil pric: 
trend wiil depend on the rate autom« 
biles are manufactured. My guess is th 
large-scale production of cars will begi 
three months after the war. There ma 
be 1,500,000 cars turned out in the firs! 
year. Within three years producti: 
may reach 6,000,000, or 30 per ce! 
above the biggest prewar year. 


“Recovery of the oil industry depen: 
to a great extent on how fast the aut: 
mobile total is built up as compared wit 
how fast cars go into the scrap heaj 
Once there is plenty of gasoline f 
civilians the average driver will punis 
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iis car, and they'll go into the discard 
speedily.” 

The jobber will have a rough road to 
travel for a year or so after the war, 
according to this executive, but he thinks 
the jobber is prepared for adversity and 
he believes the major company will do 
everything possible to aid him. 

“Increasing costs during a period of 
inflation are undoutedly going to hurt 
the jobber,” this man said. “But jobbers 
know more than they did three years 
ago. They are better organized, and if 
they’re caught in a squeeze they'll prob- 
ably squawk to the Government. 

“If there is price deflation, the major 
companies will do all they can to assure 
the jobber his profit margin. Majors will 
put pressure on each other for that 
purpose. 


“There is one easy way for the jobber 
to increase his efficiency in preparation 
for comparatively lean days that may lie 
ahead. That is to eliminate discounts. 
Of course all jobbers will retort that 
they don’t give discounts, but the fact 
is that they do. The best way to offset 
rising costs is to cut out discounts, or 
their equivalent, such as renting a serv- 


ice station at one figure and re-renting 
it at another.” 

Most men in so-called big business 
shy away from any discussion of price 
cutting. This particular executive was 
quite open in his belief that so far as 
the oil industry is concerned prices will 
be slashed competitively after the war. 

“There is no such thing as an un- 
economic price war,” he said. “A price 
war is a corrective agency. It’s just like 
a man going to the hospital to have him- 
self fixed up. Occasionally industry needs 
the hospital treatment only a price war 
can give. 

“Low prices stimulate consumption. 
Few companies go out of business as a 
result of price wars, except as they show 
up mismanagement. Price is the result- 
ant—the stabilizer whereby adjustments 
are made between supply and demand, 
Once’ we again get a period of free com- 
petition, major companies may slash 
prices here and there, and it will do no- 
body harm, aside from the inherently 
inefficient.” 

In this comment, the executive differed 
from a_ well-known economist with the 
same major company, who said: 

“I do not think that uneconomic price 


wars are a benefit to anyone, and in the 
long run they do not benefit the con- 
sumer. Of course this does not apply 
to cost reductions which are justified by 
more economical operation.” 

Returning to the executive’s comments, 
he believes that a further period of con- 
solidations is in prospect after the war. 

“The oil industry should view with 
regret any elimination of companies, 
through consolidation or otherwise,” he 
said. “But the present tax laws give the 
small man a great inducement to sell 
out, and it is only natural that many of 
the smaller concerns will be absorbed by 
larger organizations during the next few 
years.” 

The service station operator, he asserts, 
will have an increasingly important job 
after the war. 

“The service station will go much 
farther than in the past in maintaining 
cars,” he said. “At least one half of the 
present number of automobiles must be 
kept on the road until 1949, when pro- 
duction will overcome the factor of ob- 
solescence. The service-station man is 
the logical one to see that this comes 
true.” 





Midwest— 


CHICAGO—Claim of the railroad tank 
cars the oil industry for future 
freight business is not without real foun- 
dation, but now is the golden opportunity 
of tank truck transporters if they wish 

to take advantage of 
it. With three years 
of emergency serv- 
ice behind them, 
especially in replac- 
ing tank cars in the 
Middle West, during 
which they acquit- 
ted themselves with 
splendor equal to 
that of the railroads 
in Eastern = service, 
they have proven 
ground upon which 
Mr. Lamm to stand. 

Their daily haul 
in the country as a whole now is five 
greater than it was before the 
war, or an estimated increase from 595,- 
238 b/d to 3,047,619 b/d for transports 
of 2000 gal. or better. 


upon 


times 


Peak tank car delivery to Dist. 1 was 
about 1,000,000 b/d, which held for 
i short time only in the summer when 
fast schedules were at tops with a major- 
ity of tank cars in the country in that 
ervice. 


It is recognized of course that that haul 
was longer than the average trips by 
truck and that there are other differences 
that make the comparison inadequate, 
such as there being only 16,000 trans- 
ports compared to 70,000 tank cars; but 
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Tank Truck Transporters Facing Golden Opportunity 


the figures give a rough idea of the 
situation. 

One point of equal comparison is that 
both tank cars and trucks are now worn 
out, and after the war they both start 
from scratch. It will be largely up to 
the oil industry as to which gets the 
business. The trucks will have the help 
of war emergency pipelines in the long 
haul, plus the by-passing of many bulk 
plants or the breaking up of large bulk 
plant storages into smaller units more 
widely distributed over each oil com- 
pany’s particular trade territory for con- 
venient pickup by farm and other con- 
sumer delivery trucks. 

This is likely to cause shifting of many 
bulk plant locations from railroad to 
highway property and release bulk plant 
operators from obligations to the rail- 
roads because of cheap right-of-way prop- 
erty leases. 

Abandonment of unprofitable short 
rail lines during the past few years has 
also forced many bulk plant operators 
to buy transports that they ordinarily 
would not have purchased. From here, 
this is particularly noticeable in the 
Dakotas and in Iowa, but the state high- 
way departments in many other states are 
taking the removal of trackage into con- 
sideration in their postwar highway con- 
struction plans. 

How best to handle their opportunity 
of the future seems to be bothering the 
transporters. They are not organized into 
a single group like the Assn. of American 
Railroads, but like the oil industry, are 
broken into many small affiliations, each 


—By Earl Lamm 


with its own program. Some transporters 
want to affiliate with the American Truck- 
ing Assn., but on the West Coast we 
understand petroleum transporters have 
organized separately, and in the East they 
are doing the same. Operators in the 
Middle West cannot make up their minds 
what they want to do, 

One argument here is that such for- 
hire transporters are relatively too few 
in number to carry the ball for interstate 
trucking and should join A.T.A. It was 
recalled that automobile transporters— 
haulers of new cars from factories to 
markets—took a licking in 1935-36 when 
they threw their collective chest out and 
get up a national organization. They ran 
into innumerable state barriers—new laws 
that restricted the length of their trans- 
port frames and the loads they could 
carry, some states prohibiting double 
decks. 

Now, it’s pointed out, if petroleum 
transporters attempt the same type of 
organization, they will take on the obli- 
gation of defending all transport hauling 
and will put oil companies (who own 
many transports but who would not be 
included in the for-hire organization) 
behind the eight ball if the various state 
legislatures fail to make permanent the 
reciprocity that has temporarily lifted 
many state barriers during the war. 

In looking at the future, however, there 
is one thing truckers of all types can do, 
particularly transporters. They should 
get rid of the idea of being in a rut and 
of being too grateful for the business they 
receive. 








Senate Hearings Delay "Work or Jail’ Measure; 


Marketers Urged to Seek Locally Needed Label 


By J. M. Collins, 
NPN Staff Writer 

WASHINGTON — The May-Bailey 
“work-or-jail” bill was tied up in the 
Senate Military Affairs Committee this 
week, after passing the House by a sub- 
stantial majority, and its future was ad- 
mittedly uncertain in view of divergent 
opinions expressed by senators as to the 
sensibleness of such a measure at this 
time. 

However, it appears certain that some 
sort of tighter manpower control will 
emerge, and that oil marketers and dis- 
tributors who are not in the “locally 
needed” class may be hard-hit in areas 
where war plants are critically short of 
manpower. On the other hand, a “work- 
or-fight” act, or whatever solution is fi- 
nally put into effect, probably will aid 
other branches of the industry short of 
men—such as high-octane plants—since 
they are all in the “critical” class, with 
the one exception of exploration. 





It is possible that instead of a “work- 
or-jail” bill, Congress may eventually 
send to the president a bill putting more 
“teeth” into the War Manpower Com- 
mission’s voluntary rules and regulations. 


WMC's main tool to channel man- 
power to the spots where it is critically 
needed rests in placing a “ceiling” on the 
number of employes a non-essential em- 
ployer may have, and then transferring 
to war plants those who are released. 


Octane Plants Short of Help 


It is obvious that under whatever sys- 
tem results from the current manpower 
“agitation”, non-essential activities and 
plants will tend to lose employes, the 
number depending upon the needs of war 
plants in each area. This points up the 
importance of distributors—both gasoline 
and fuel oil—obtaining declarations of 
“locally needed,” in their particular local- 
ity. They should immediately contact 
the manpower counselor in the PAW 
district office nearest them to discuss 
the problem and how to go about such a 
designation. 

Meantime, WMC Director McNutt re- 
vealed that aviation gasoline plants which 
are behind schedule because of inade 
quate labor forces are in urgent need of 
2060 additional workers. Production of 
aviation gasoline was included in a list 
of 31 critical industries in which 180,000 
workers are needed immediately, includ- 
ing 3208 to make tires, and 5900 for the 
production of heavy trucks. 

This announcement by Mr. McNutt 
tied in with one released on’ the same day 
by WPB Chairman Krug which made 
public a letter sent by him to Senator 
Thomas, of Utah, chairman of the Sen- 
ate Military Affairs Committee which 
now has the House-passed “work-or-jail” 
bill under consideration. 

Mr. Krug urged immediate enactment 
of the bill by the Senate so that the 
needed manpower can be channeled to 
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the most urgent war program, which, ac- 
cording to Mr. McNutt’s list, includes 
production of high octane gasoline. Mr. 
Krug said that in addition to current labor 
needs, “we know that certain important 
military programs are expanding rapidly.” 


Votes for Secret Hearings 


It had appeared at first that no exten- 
sive hearings would be held by the Senate 
Committee on the bill, but on Feb. 5 the 
group voted 14 to 3 to hold closed hear- 
ings that may last a week or more. This 
came after a motion by Senator Chandler, 
of Kentucky, to hold open hearings had 
been defeated. 

At NPN presstime, War Secretary Stim- 
son, and his assistant Mr. Patterson, 
along with Navy Secretary Forrestal, 
were scheduled as the first witnesses be- 
fore the committee. They are expected 
to press vigorously for passage of the 
bill, suggesting that its administration be 
given to War Mobilizer Byrnes instead 
of to Selective Service and local draft 
boards. 


Taft Offers Substitute 


Pointing up the possibility that the 
work-or-jail bill may die in the Senate 
was a remark by Senator O'Mahoney, ot 
Wyoming, who at the beginning of the 
week declared the entire war situation 
has changed since military leaders ap- 
peared in support of the measure in the 
House Committee several weeks ago. 

“At that time, the Russian drive had 
not begun,” the Wyoming Senator added. 








Report Army To Free Barges 
For East Coast Denied 

NPN News Bureau 

WASHINGTON — 


transportation 


Government 
officials this week 
scotched reports circulating in the in- 
dustry that the Army would soon re- 
lease 10 self-propelled oil barges for 
East Coast civilian service but said 
there was “a pretty good chance” that 
a number of wooden barges now idle 
in Florida waters would be shifted 
north for harbor bunkering service. 

NPN was authoritatively informed 
that military officials have no plan to 
release any self-propelled barges since 
all are now busy in military service, 
and Maritime Commission — officials 
pointed out that no such vessels have 
been reported as “surplus” to them, 
which would be the first step in trans- 
ferring them to civilian service. 

At the same time, transportation 
officials said no final decision has yet 
been made on transfer of wooden 
barges northward since there is. still 
some doubt that they can operate safe- 
ly and successfully in northern har- 
bors. However, “something probably 
will be worked out” within the next 
30 days, they added. 











WAR OIL NEWS 


from 


WASHINGTON 


HERBERT YOCOM Bureau Chief 
NATIONAL PRESS BLDG. 
NATIONAL 3477 
* 


“Now the Russians are at the gates ol 
Berlin.” 

At the same time, Senator Taft, of 
Ohio, was getting set to renew a fight on 
the Senate floor to retain the present 
voluntary system of manpower controls 
He planned to offer the substitute of Rep 
Harness, of Indiana, which lost in th« 
House by only 10 votes. It would mer 
ly give statutory backing to the job r 
ferral system of WMC, plus authority t 
investigate waste of existing manpowe1 
in war plants. 

The House bill, now before the Senat 
Committee, contains these main provi 
sions: 

Men affected—Those civilians betwee) 
ages of 18 and 45 not specifically de 
ferred by law, such as public officials 
divinity students and farmers. 

How affected—If in a war, or war- 
supporting job, they would be ordered to 
stick at it. If needed in a more import 
ant war job, they would be requested t 
shift to it, or ordered to, if the request 
failed to produce desired results. 

Essentiality decision—OWM _ Director 
Byrnes, or an agency designated by him 
after consulting with management, labor 
agriculture, and government agencies, 
would certify to Selective Service th 
manpower requirements in an area. Non- 
essential, or less-essential, civilian men 
between 18 and 45 would be asked by 
local boards in the area to take jobs in 
labor-short war plants, giving each man 
In drawing up thes« 
“work calls”, boards would take into ac 
count which men could transfer to jobs 
with least disruption to civilian economy 
and themselves. 

Appeals—A registrant affected would 
have to be given a “reasonable choice” 


a choice of jobs. 


of jobs and could appeal a work-order 
through the regular appeal machinery of 
the draft boards. 

Penalties—A man who disregarded a 
local board work order would be inducted 
into the armed forces, if physically fit, or 
be liable to a fine of as much as $1000 
or a jail term of as much as five years, 01 
both—the same as is now provided for 
draft “dodgers.” 

In addition to these provisions, a regis 
trant volunteering for or accepting a jol 
under a local board order, would be en 
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itled to travel and subsistence allowances 
from his home to the new job if it is in 
nother area. Upon release from that 
ob, he would be entitled to the same 
benefits for returning home. 

A man working in response to a draft 
board request or order would also be 
riven the same re-employment priority 
protection as a draftee under Selective 
service Law, and be eligible for benefits 
f the Soldiers’ and Sailors’ Civil Act if 
he job he took involved a financial loss 
» him. 





FPC Gets Funds for Rate Cases 
And for Service Area Work 
NPN News Bureau 

WASHINGTON — The _ Independent 
Offices Appropriation Bill introduced in 
the House carries funds to enable the 
Federal Power Commission to commence 
prosecution of natural gas rate cases for 
which no formal complaints have yet 
been filed and to undertake determina- 
tion of service areas in which natural gas 
companies may expand facilities without 
roing through FPC certification pro- 
cedure. 

According to testimony presented to 
the House Appropriations Committee by 
FPC Chairman Basil Manly, activities in 
both fields have been under suspension 
since start of the war. 

As a result of the suspension policy, 
Mr. Manly told the committee, so many 
gas and electric rate cases have accumu- 
lated that conditions have now reached 
“a point where early action on the Com- 
mission’s (own) motion is imperative. 

. There are a number of electric cases 
and some gas cases where the reports to 
us are showing profits running very high 
where we have not had a formal com- 
plaint filed but which we have _ been 
unable to tackle because we have not 
had the manpower to do it.” 


OPA Agrees on New ‘Bonus’ Bail-out Plan 


NPN News Bureau 
WASHINGTON—Although the idea 
of a “bonus” bail-out for super-careful 
gasoline dealers had appeared to be 
gathering dust within OPA the past few 
weeks, OPA rationing and enforcement 
officials have been constantly studying it 
and this week came to substantial agree- 
ment on a plan which they believe is 
fair and free of mechanical bugs. 

Briefly, this new plan, which is identi- 
cal in principle with that sponsored by 
industry, provides that if the bad coupons 
accepted by a dealer (counterfeit, un- 
endorsed, etc.) over a three-months per- 
iod total less than 1% of his sales during 
that time, the dealer’s past “permanent” 
debits will be reduced by 25%, or 100 
gals., whichever is greater. Thus, it 
would be possible for a super-cautious 
dealer completely to erase debits left 
after taking full advantage of the present 
bail-out regulations. 

For example: 

Present bail-out rules generally allow 
for a 1% slippage in bad coupons. 
Assuming that during the eight-months 
period April-through-December, 1944, a 
dealer accepted bad coupons represent- 
ing 2% of his sales during that period, 
and his sales totaled 80,000 gals., debits 
against his inventory totaling 1600 gals. 

The bail-out program, however, has 
only increased his registered storage ca- 
pacity by 800 gals. (1%). His local 
board inventory registration, therefore, 
is still 800 gals. shy of what it was back 
in April, 1944, before any debits were 
entered against it. This, then, is a past 
“permanent” debit. 

Under the plan now tentatively agreed 
on within OPA, this dealer’s “permanent 
debit” of 800 gals. would be reduced 
by 200 gals (25% ) for each three-months 





period that his bad coupons total less 
than 1% of his sales. 

As the new plan now stands, a dealer 
would have to wait for 60 days before 
applying for a “bonus” bailout; that is, 
he would have to wait, for instance, until 
June 1 before applying for a bonus coveér- 
ing sales made during January, February 
and March. This will be made necessary 
by the fact that delays in checking cou- 
pons sometimes prevent OPA from enter- 
ing debits against a dealer's inventory 
until 30 or 60 days after the period for 
which they are made. 

Officials are in agreement on the 
“bonus” principle and hope that no 
further delays will be encountered in 
getting it into operation. The plan will 
be put on paper within the next few 
days and circulated among_ interested 
officials in the rationing agency. If no 
objections are then raised, it will be 
drafted into an amendment to the regu- 
lations and sent to higher-ups. If no 
snags develop, it should be formally 
issued by OPA about March 15. 





Liquid Cargoes Set Record 


NPN News Bureau 

WASHINGTON — About 30,000,000 
long tons of crude and products and 
about 2,000,000 long tons of alcohol, 
molasses and other commodities com- 
prised shipments and receipts of bulk 
liquid cargo in U. S. ports in 1944, up 
more than 55% from 1943, WSA an- 
nounced this week. 

Outbound tanker shipments alone av- 
eraged 1,750,000 long tons monthly last 
year, it added, and if the liquids carried 
were transposed into terms of fuel oil 
they “would heat an average Americar 
home for nearly 8,000,000 years.” 





NPN News Bureau 
WASHINGTON—Submarine | sink- 
ing of the 12,700 dwt. California 
Standard tanker, “H. D. Collier,” in 
the Arabian Sea was disclosed this 
week by WSA.. Date of the sinking 
was not announced. 
Transporting 102,000 bbls. of high 
xtane gasoline when attacked, the 


vessel burst into flame and 33 mer- 
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33 Die as Enemy Sub Sinks Calstandard Tanker in Arabian Sea 
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The “H. D. Collier” as she appeared prior to America’s entry into the war 


chant seamen, including the tanker’s 
master, Capt. Joseph Fox, Oakland, 
Calif., were fatally burned as_ they 
attempted to launch a lifeboat. 

Fourteen survivors in a second life- 
boat later were rescued by the “SS 
Empire Raja.” 

The tanker’s chief mate, James E. 
O’Brien, of Oakland, Calif., later re- 
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ceived a letter of commendation from 
Vice Admiral R. R. Waesche, U. S. 
Coast commandant, praising 
his “exceptional performance of duty 


Guard 


under emergency conditions.” 

The “H. D. Collier” was built in 
the Chester, Pa., yard of the Sun 
Shipbuilding and Dry Dock Co., in 
1938. 
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Four Big U. S. Agencies Join to Warn Nation 
1945 Will Be Worst Automotive Year 


PN News Bureau 


N 

WASHINGTON — The hardest year 
since the start of the war for private mo- 
torists and for passengers, customers and 
operators of truck and bus lines was 
forecast this week by four main agen- 
cies of wartime government, whose find- 
ings were co-ordinated by the Office of 
War Information. 

The combined report laid special stress 
on the fact that 1,500,000 more of the 
nation’s diminishing fleet of 24,400,000 
civilian autos would pass out of active 
service in the course of the year, con- 
tinuing a process of deterioration and 
breakdown that took about the same 
number off the roads in 1944. 

A shortage of lead, compelling a great- 
ly reduced allowance of the metal for 
use in batteries for civilians is the great- 
est threat in the transport situation and 
will require increased conservation ef- 
forts like those now being made with 
tires, the report indicated. 

Institution of thousands of new “share- 
the-ride” pools was suggested by OWI 
as a probable necessity to conserve the 
nation’s hard beset auto transport. 

Data for the report were supplied by 
ODT, WPB, PAW and OPA, with addi- 
tional material from other government 
agencies. Its main findings follow: 


THE GASOLINE SITUATION 


Even though certified production of 
all petroleum liquids for February, 1945 
(5,074,850 barrels daily) is at an all-time 
peak and the current production of all 
grades of gasoline is also at a record- 
breaking total, the problem of gasoline 
supplies for civilians remains acute. This 
represents an increase of 34,050 barrels 


daily over the production certified for 
January, 1945, and surpasses the for- 
mer all-time high certification of 5,051,- 
300 barrels daily for September 1944. 
Reason for lack of improvement: Mili- 
tary demands have expanded along with 
increased production. 

Substantially all oil fields in the United 
States are operating at maximum or above 
maximum efficient rates. United Nations 
oil countries, from which imports are ob- 
tained, are also at maximum flow. 

Military requirements are currently on 
the increase. At the present moment, 
transportation is tighter than supply. 
Every car, barge, tanker, and pipeline is 
being used to capacity—the greater re- 
cuirements for military supplies during 
the past six months making the move- 
ment of civilian supplies more difficult. 


No Increase In Sight 


The gasoline allocation of PAW to 
ODT for the first quarter of 1945 
amounts to 986,000 barrels daily. This 
meets ODT’s estimated requirements ex- 
cept for a slight decrease in the East 
Coast and West Coast districts. PAW in- 
dicates that because of the continuing 
high level of military demands and the 
current shortage of transportation facil- 
ities, it was unable to meet East Coast 
requirements by 9,000 barrels daily and 
West Coast requirements by 2,000 bar- 
rels daily. The same conditions pre- 
vailed in the final quarter of 1944. 

The Foreign Economic Administration 
reports that gasoline exports from the U. 
S. (lend-lease and commercial sales, but 
excluding all militarv) amounted to 15,- 
700,000 barrels in 1944. 

Col. J. Monroe Johnson, ODT director, 
made the following comment about gaso- 
line supplies and the condition of the 
nation’s gasoline-powered automotive ve- 





Fred G. Jackson Named 


NPN News Bureau 

WASHINGTON — Appointment of 
Fred G. Jackson, of Houston, Tex., as 
assistant director of PAW’s foreign sup- 
ply and distribution division was an- 
nounced over the week-end by Deputy 
PAW Davies. 

Continuing as PAW’s Canadian rep- 
resentative, in which capacity he works 
very closely with the Canadian oil con- 
troller’s office, Mr, Jackson will also ad- 
minister scheduling and planning of the 
distribution of foreign crude oil. 

With a background as an oil man in 
Europe, South America and the United 
States, Mr. Jackson was a private petro- 
leum consultant in Texas for seven years 
prior to his appointment to the PAW staff 
on Dec. 16, 1943. 

After graduating from Marietta Col- 
lege, Marietta, Ohio, in 1918, he worked 
for the Carter Oil Co. Four years later, 
he transferred to Romano-Americana Co. 
in Romania, serving as production fore- 
man and later as district superintendent 
before returning to this country in 1931. 

He attended Columbia Schoo! of Bus- 
iness Administration, receiving a mas- 
ter’s degree that year. In 1933, he spent 
a year in Venezuela, working for the 
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Foreign Supply Aide 


Fred G. Jackson 
Creole Petroleum Co., later returning to 
Texas and then joining PAW as a petro- 
leum consultant. 


hicles: 

“The Office of Defense Transporta- 
tion claims for civilian use all the gaso- 
line that it estimates is required to keep 
the nation’s essential private transporta- 
tion properly functioning. Because of 
the shortage of tires, parts and new ve- 
hicles, there is no immediate prospect 
that ODT will increase its claims for 
gasoline for civilian use.” 

OPA reports that there are 22,800,000 
“A” gasoline ration holders. 8.800,000 
“B” book drivers and 5,600,000 “C” book 
users. 

Gasoline allocations for passenger cars 
are based upon an ODT estimate that 
the essential transportation work of each 
automobile can be performed with an 
average mileage for the nation of be- 
tween 5,000 and 5,500 miles a year. The 
average annual mileage before the war 
was 9,000 miles. 

The country’s pipelines, PAW reports, 
are now carrying into critical shortage 
areas more petroleum and products than 
any other single medium of transporta- 
tion. 

Increased demands for gasoline for use 
abroad are expected from the Near East 
and Middle East late this year. If the 
war's pace should slacken late in 1945 
or if “Victory-in-Europe” Day should ar- 
rive at that time, some surpluses may be 
available for civilian use depending on 
a decrease, if any. in military demands 
Officials cautioned, however, that more 
liberal rationing of gasoline after “V-E” 
Day is contingent on a number of fac- 
tors. 

Consumption of gasoline has recently 
been running slightly higher than allo- 
cations, meaning that the nation is using 
reserves, according to PAW. Military 
forces are taking tankers. Because of 
current urgencies, some of these are be- 
ing used for floating storage facilities 
This takes tankers out of circulation for 
repeat deliveries. 

The over-all reduction in gasoline for 
civilian use is 331/83 per cent since th« 
start of the war. Inasmuch as the reduc- 
tion for farmers and commercial vehicles 
has been less than that for passenger 
cars, the ordinary motorist has_ taken 
more than a 33 per cent cut in gasoline 

Gasoline available for civilian use to- 
day is of the standard and quality of that 
which prevailed several years ago—70 
octane. Easy-starting elements (butane, 
etc.) have been reduced. 

There are not so many tank cars avail 
able this year as there were a year ago 
Approximately 75 tank cars are lost eacl 
month because of complete depreciation 
fires, wrecks, breakdowns, etc. Several 
thousand tank cars are now awaiting re 
pair. Manpower shortage (600 repair 
men needed) prevents speeding up of 
these repairs. 

Total U. S. stocks of civilian grade 
motor gasoline as of Jan. 13, 1945, ac 
cording to PAW, amounted to 45,090, 
000 barrels. Stocks in the same cate 
gory as of Jan. 15, 1944, totaled 24 
999,000 barrels. 

The average ODT distribution of au 
tomotive gasoline among the variou 
classes of users in number of barrels daily 
during 1944 follows: 
Passenger Cars 
Trucks 
Local Commercial Transport 

and Intercity Buses 72,203 
Water Transportation 10,61: 
Railroads .... a 1,24 


The Petroleum Administration for Wa 


561,135 
360,27° 
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Free-running, combina- 
tion ball bearing and 
swing joint, easily tight- 
ened or repacked in 
place. The bearing takes 
the entire weight and 
thrust of the reel, remov- 
ing all strain from the 
packing gland. ‘ 


Double outlet simplifies 
piping and permits a by- 
pass connection when re- 
quired. 











Hose clamp by its snub- 
bing action takes strain 
off Hose Coupling and 
prevents hose breakage 
whereitis attached toreel. 










Recessed front makes 
this the most compact 
reel obtainable. All 
parts easily accessible. 























New design all ball bear- 
ing universal driving 
mechanism. Reel frame 
punched, so that driving 
mechanism can be in- 
stalled in any of 4 po- 
sitions. (See diagram 


below.) 


Hose connection at 
correct angle to pre- 
vent hose kinks. Hose 
can be attached to 
reel or renewed eas- 
ily by first removing 
the elbow. This elbow 
is fastened to the reel 
by four bolts. 














Roller chain drive in 
front for easy access. 
Free-running and eas- 
ily adjusted for wear. 







Reel can be 
cranked 
from the side 
or the rear. 
Designed so 
that the side 
cranking 
mechanism 
can be install- 
ed in any of 
4 positions. 































Combination braking and locking device, 
with renewable asbestos brake disk. With 
this device, the reel can run free, with a 
slight drag, or can be locked securely. 


Rigid construction 
with welded spokes 
and supporting angles 
assuring long life. 

















The New Hose Reel You Have Been Looking For 


COMPACT, RUGGED, LIGHT IN WEIGHT, easily accessible. It is light in weight, a reel that 
BALL BEARING CONSTRUCTION THROUGHOUT holds 100 feet of 11/)" hose, only weighs93 pounds. 


The new Philadelphia Valve Co. reel is the finest We can furnish hose reels in any size or 
reel built. It is compact, rugged, and light in shape. They can be furnished for installation 
weight. All parts are of steel, malleable iron, or either in bucket box at rear of truck or in under- 
bronze; no cast iron is used. It is ball bearing slung box on side of truck. Give inside dimen- 
throughout with hardened and ground races. sions of box when writing for information. 
(6 ball bearings are used.) It will never wear out. Special reels can also be furnished for Airfield 
The reel can be changed from top winding Refueling Pits and Ship Docks. 
to bottom winding by reversing the hose con- Delivery can generally be made in a few days 
nection and rotating the drum. All working after receipt of order. For sizes, prices, and 


parts and hose connections are in front and dimensions, write for Catalogue No. 165. 





PHILADELPHIA VALVE COMPANY 


ARAMINGO AVENUE AND ONTARIO STREET, PHILADELPHIA 34, PA 


Pacific Coast Distributor: ‘Oil Marketing Equipment Co.,*325 Fremont St., San Francisco, Cal. 
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gives the following tabulation of the 
total U. S. refinery production of all gaso- 
line (including the aviation type) since 
1941: 

U. S. Refinery Production in Barrels Daily® 
1941 1,839,000 
1942 1,608,000 
1945 1.623.000 
1944 1,975,000 
1945°¢ 2,100,000 


*Each barrel of crude oil contains 42 gals. 

° °Estimate 

Of all gasoline currently produced, 
PAW reports 35.2 per cent goes to the 
armed forces; 30.8 per cent for trucks, 
buses and farm vehicles; 34 per cent for 
civilian passenger cars. 


THE TIRE SITUATION 


With tires carrying more freight and 
passenger traffic today than ever before 
in history and with military mechaniza- 
tion requiring more and more tires, the 
problem of producing enough tires for 
essential civilian and military transpor- 
tation is acute, ODT officials emphasize. 

Rubber requirements have steadily in- 
creased since 1939. Consumption was 
600,000 tons in 1939; 700,000 tons in 
1944 despite sharply curtailed use for 
civilians. Production of synthetic rub- 
ber in the United States during 1945 is 
scheduled to exceed 1,000,000 long tons, 
the bulk of this tonnage being reserved 
for the manufacture of tires. 

The armed forces now need about 
30% more tires than they are getting. 
The military hopes to get approximately 
20,000,000 heavy-duty tires in 1945, or 
about 10,000,000 more than in 1944. 
The production of 28,000,000 heavy 


tires in 1946 will double the 1944 out- 
put, which totaled 14,000,000 truck and 
bus tires. There are two million Amer- 
ican-made military vehicles rolling on 
rubber throughout the world. 

Officials point out that military tires 
undergo rough use in all war theaters. 
These tires do not roll over smooth con- 
crete, but jounce over ruts, sand, rock 
and the debris of war. Tin cans, shell 
fragments, broken glass, shattered parts, 
rubble and bullets are normal hazards 
of the tire on war duty. Roughly, three 
out of every five tires replaced in France 
suffered from carcass damage rather than 
from wear to the treads. 


Tires on airplanes also endure heavy 
punishment. One eighth of an inch of 
rubber may burn off the tires each time 
a plane comes down. Generally, air- 
plane tires are good for from 150 to 200 
landings, but many plane tires are ruined 
the first time they strike the ground. 
Each injured tire must be replaced, since 
planes can’t take chances on blowouts. 


Bad Year for Civilians 


In the face of multiplied military tire 
requirements, the nation’s civilian own- 
ers of passenger automobiles will have 
to endure another year of stringent ra- 
tioning. WPB has reduced the quota 
for civilian passenger car tires in the 
first quarter of 1945 from an anticipated 
8,000,000 tires to 5,000,000 tires, be- 
cause heavier emphasis is being placed on 
the output of tires for light trucks and 
jeeps. 

During 1944, OPA had 
new passenger car tires to 
1943, it had 13,250,000 new 


17,475,000 
ration. In 
passenger 
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‘Gas’ To Power MacArthur Drive Landed on Luzon Beach 


The beach at Lingayen Gulf is covered by drums of gasoline as more fuel 

arrives by barge from the supply fleet hovering off shore to fuel American 

tanks, trucks and other equipment for the drive of Gen. MacArthur's forces 
on Luzon Island 





. 


Press Assn. Photo 








car tires; in 1942, exactly 3,500,000. 

The following reductions were mack 
necessary in the monthly rationing quo 
tas for January, 1945, as compared witl 
December, 1944: 

Passenger car tires, Dec. 1944, 2,000.- 
000; Jan. 1945, 1,800,000; change —200.- 
000. 


Small truck and bus tires, Dec. 
280,000; Jan. 1945, 216,000; 
64,000. 


Heavy truck and bus tires, Dec. 1944 
120,000; Jan. 1945, 110,000; change 
10,000. 


These quotas were ordered reduced di 
spite the existence of a backlog of high 
priority civilian truck tire application 
which remain unfilled. More than 90% 
of the large tire purchase certificates is 
sued have gone to trucks with top eligi- 
bility rating, ODT explained. 

WPB’s tire figures follow: 

Total number of passenger car tires 
produced during 1944 reached 18,931.- 
000. Tires released to OPA for civilian 
rationing during the year reached 17,- 
475,000. The total production figure in- 
cludes passenger car tires for direct and 
indirect military use. 


1944 
chang: 


The first rationing measure instituted 
in America was adopted to conserve 
tires. Subsequent curbs were not based 
on tire conservation but on _ gasoline 
shortages. Tire rationing and other con- 
servation measures enabled us to ex- 
tract three years’ service from a single 
years normal supply of casings and in- 
ner tubes. 

A highly competitive market in 194] 
prevented the tire production crisis from 
becoming more acute than it is today. 
In 1941, the last year before tire ration- 
ing began, 19,400,000 tires: were placed 
on new passenger cars and 34,100,000 
tires were shipped into the replacement 
market, making a total of 53,500,000 
new tires of sizes used by passenger 
cars. The result was that the market 
was oversold and there were substan- 
tial stocks in the hands of dealers and 
private individuals. 

The tire manufacturing picture re- 
mains gloomy with shortages of rayon 
and cotton cord and carbon black de- 
scribed as severe. Natural rubber on 
hand must go to fill the needs for heavy 
duty tires. There is an insufficient num- 
ber of workers in tire plants, too, thus 
aggravating the tire situation even more 


Rayon and Carbon Black 


' 

WPB commented as follows on the 
rayon cord and carbon black problem: 

“The situation in carbon black con- 
tinues to be tight. An inadequate sup- 
ply of easy processing channel and high- 
modulus furnace types will have to bs 
balanced by the use of less desirable fur- 
nace blacks. 

“The situation in high-tenacity rayoi 
cord probably will remain the most se 
rious bottleneck in the tire program. Th« 
rayon industry will fall short of meeting 
essential material needs in the first quart 
ter by 19,100,000 pounds. Plans aré 
being made to expand production in th 
subsequent quarters. 

“Because cotton tire cord will have t 
be substituted to cover the deficiency < 
rayon cord on a poundage ratio of 1 
to 1, cotton cord needs for tires wil 


(Continued on p. 44) 
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Ml xz Best Bose 


for tank truck service 


Finest quality synthetic rubber 

tube, unaffected by gasoline, pro- 
pane, butane or oils. Non-swelling. Non- 
cracking. Smooth bore—fast delivery. 


) Reenforcing plies of horizontally- 
braided, high tensile cotton cord— 


with strand of static-conducting wire 
braided in. Highly resilient — resumes 
normal shape if accidentally flattened. 





3 Super-tough, smooth, synthetic 
rubber cover. Abrasion, sun and 
weather resisting — slow wearing. Yet 
it’s a soft type flexible hose. 


NOW AVAILABLE FROM YOUR GOODYEAR JOBBER 


GOODFYEAR 


THE GREATEST NAME IN RUBBER 
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Should the Credit Card Business Be Restored ? 
Other Wholesalers Don’t Carry Charges for Retailers, Jobber Says 


As Told to Herb Taylor, NPN Staff Writer 





As the controversial credit card question enters its fifth week, with opinions on 
both sides rolling in, the president of a leading independent oil jobber company 
expresses his opinion and gives the jobber’s side of the picture as he sees it. 


He permits use of his name. 


Also, in the accompanying article, the credit manager of a leading western oil 
company, whose name is omitted by request. favors credit cards, one of the first 


credit executives to do so. 


Conversely, the credit executive of a southern integrated oil company, tells 
why he is opposed, though his company formerly had a tremendous credit card 


business. 


We will be glad to have the opinion of other readers, particularly independent 


jobbers. 





William R. Pate, president of Pate Oil 
Co., independent jobber of Milwaukee, 
operator of “Hello Neighbor” service 
stations, feels that several vital points 
have been overlooked in our articles on 
credit cards so far. Here is this inde- 
pendent jobber’s thinking on the subject: 

“First of all, oil companies are con- 
sidered ‘wholesalers’ and in what other 
fields do the wholesalers carry charge 
accounts for the retailers? Since oil com- 
panies are wholesalers, and since their 
stations are leased in normal times, their 
products would not represent 50% of 
the purchasers going through the station. 

“An independent jobber in Wisconsin 
averages 2%c per gal. as a wholesaler. 
When he sells to his retailer, the tax and 
the dealer’s spread immediately are 
added to the price, so a wholesale price 
of 10.6c immediately becomes a retail 
price of 20.4c, so in the final analysis 
the wholesaler is buying at one hundred 
cents on a dollar charge that represents 
twice his original sale. Now if these 
sales represent only 50% of the retailer’s 
business, it would appear that the oil 
company is not in a comparable position 
with the department store, as one of the 
sales managers so glibly compared it. 

“In view of these facts, the only in- 
centive I can find for a major oil com- 
pany carrying service station charge ac- 
counts for his retailer, is in order to 
shut out independent competition be- 
cause the independent, selling under his 
own brand and at major oil company 
prices, cannot possibly operate his mar- 
keting on a losing basis, whereas a 
major oil company, with savings at the 
refinery and on transportation, can natur- 
ally operate his marketing on a losing 
basis, and the most legitimate appearing 
way to do this is by carrying charge ac- 
counts for his retailers or his distributors. 


Says Retailer Subsidized 


“Large oil companies feel at times 
that they are singled out for investigations 
and that these are not fair to them. Now 
put yourself in the place of an independ- 
ent who has his life’s savings in his busi- 
ness and is trying to operate efficiently 
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on 2¥%c, and along comes his. major 
competitor and in many cases. gives a 
cent a gallon rental and carries all the 
charges of the retailer. Immediately he 
is rendering to that retailer a service 
worth an additional cent, so in fact, he 
is subsidizing that retailer to the point 
where he has more than 6.4c a gallon 
under the service station selling price. 
Yet, that same major will go out in the 
state and insist that his wholesale dis- 
tributor should be satisfied with 5%c. 
“Now what about the independent sell- 
ing under his own name and brand com- 
pared to the major distributor? The 
major will still furnish advertising and 
carry the charge accounts of this dis- 
tributor, whereas the independent must 
carry his own charges to be competitive 
and must pay his own advertising expense 
and, naturally, purchase his own globes 
and other advertising display equipment. 
“Frankly, I believe the large oil com- 
panies and the independents would get 
along together fine if the oil executives 
would consider that they were essentially 
in the wholesale business and act as 
wholesalers and if their retailers wanted 
to carry charges, that is another point.” 
Yes, Says Western Credit Manager 
Here are the views of a western com- 
pany credit manager favoring the cards: 
“The important question, regardless of 
your opinion or mine, is ‘Will the Credit 
Card Business Be Restored’? No one 
will deny that most consumers who have 
used credit cards will favor their return 
when the travel restrictions are lifted. 





‘Nuisance,’ In N. Carolina 


NPN is carrying a series of very 
interesting discussions, pro and con, 
on the question of credit cards. On 
the whole, argument leans heavily 
against resuming these cards, in line 
with the feeling of most dealers and 
jobbers in North Carolina that they are 
largely a nuisance, and should be 
dispensed with not only for the dura- 
tion but forever—N. C. Oil Jobbers 
Assn. Bulletin. 











Will this demand be left unsupplied 

“Before answering this question you 
reply should be based on conditions a 
they most certainly will exist in the futur: 
when petroleum companies will have 
surplus of all commodities and will b: 
anxious to develop larger sales. 


More Accessory Business? 


“Does the credit card actually develo; 
more business: It seems to be the con- 
sensus among service station managers 
and supervising sales executives that it is 
easier to sell a customer more in the way 
of accessories and services on a credit 
basis than it would be on an ‘out of 
pocket’ cash basis. 

“But what about gasoline and oil? 
Will a customer take a trip or drive 
farther if he can make his purchases on 
credit? In some cases—yes. In others— 
no. The answer to this question depends 
to a great degree on economic conditions. 
In any event we know that all industries 
are directly or indirectly competing for 
the consumer’s dollar. Why not make it 
easy to purchase those commodities and 
services sold at service stations? 


Sales Promotion 


“Retail stores under ordinary con- 
ditions welcome credit business. Many 
even attempt to convert their cash busi- 
ness to a credit business. Why? The 
answer is to promote greater sales. These 
stores also have a high cost of handling 
charge sales. 

Advertising 


“Large sums of money are spent on 
advertising by companies in the oil 
business. Does the fact that thousands 
of consumers carry credit cards of a 
company—receive monthly statements in 
which may be enclosed a folder pro- 
moting the sale of some product, have 
any significance? If so, at least some of 
the high cost of the credit card system 
is a justifiable charge against the adver- 
tising budget. 

Competition 


“The public has been nurtured on 
credit and expects credit in the future 
They will undoubtedly get it in the form 
of the credit and card system. If not 
they will secure credit from individual 
station owners who are adequately 
financed. Competition will force oil 
companies to finance those dealers who 
do not have sufficient capital so they 
can extend credit. Credit men know the 
dangers of individual station owners ex 
tending credit and how it contributes t: 
their downfall. 

“Most oil companies have well formu- 
lated plans for re-establishing the credi! 
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The time has come,” the Walrus said, 


“To talk of many things: 
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Of shoes—and shps—and sealing wax—” 


What Alice found “through the looking glass” was no more won- 
drous than the new world of petroleum as seen by Cities Service 
scientists...In this true Wonderland of Research the black gold of 
oil serves an ever-growing list of needs...Yes, it polishes SHOES 
.--and powers SHIPS...and SEALS preserves...and does a lot of 
other things that hold bright promise for tomorrow. 


N this war, Cities Service 

is represented on the battle- 
fronts with everything from gaso- 
lene and lubricants to highly de- 
veloped specialties, such as Cities 
Service Anti-Corrode, Insecticides, 
Detergents, Plasticsand Explosives. 


And to this list we have re- 
cently added tremendous quanti- 
ties of 100-octane aviation fuel— 
enough to send great fleets of 
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heavy bombers over Germany 
every day —as well as enough 
butadiene capacity to supply one- 
eighth of the nation’s normal 
rubber demands. Such are the 
amazing production figures of the 
new Cities Service Refinery at 
Lake Charles, Louisiana—one of 
the world’s largest and most mod- 
ern refineries devoted to Victory! 


When peace comes, you can 


look to Cities Service for impor- 
tant new developments. For the 
beginnings of this company go 
back almost as far as the Petro- 
leum Industry itself! 


In the future as in the past, 
Cities Service will continue to 
pioneer. 


Progress 
through 











card system so the real question is “When 
will the Credit Card Business Be Re- 
stored?’ ” 


No, Says Southern Credit Executive 


A Southern credit executive dissents as 
follows: 

“I am not in favor of the return of 
credit cards, in any form, for the indi- 
vidual car owner. I would, however, 
favor their retention for the fleet oper- 
ator. In my opinion, the average car 
owner has not been inconvenienced by 
not having a credit card. If so, certainly 
not to the extent of the service station 
attendant on whose shoulders rests the 
responsibility of all the accounting work 
required to handle the charge tickets; 
not speaking of the cost of this work in 
the accounting department of the general 
office. 

“It would be impossible to control 
credit cards if they were issued to motor- 
ists on a limited basis. For example; to be 
used on distant trips. The employes of the 
entire oil industry couldn’t furnish a 
police force large enough to prevent 
wholesale violation. 

“I have made a survey of a large num- 
ber of dealers and 90% do not favor 
their return except for fleet use. These 
dealers say there has been no appreciable 
increase in the accounts they are carry- 
ing. It always has been their practice to 
carry accounts for a certain group of 
regular customers and friends. 

“The manager of our largest service 
station, which is located in a residential 
section and whose patronage consisted of 
a very large per cent of individual credit 
card holders, has estimated a 25% per- 
sonnel time loss by writing out and ac- 
counting for the charge tickets. This 
business, of course, represented mostly 
small sales averaging approximately five 
gal. Had this business come altogether 
from fleet owners, the deliveries would 
have been large enough to justify the 
time loss. 

“The cost, from an accounting stand- 
point, is only one of the factors involved. 
Before the restriction was placed on 
credit cards, our credit loss in this end 
of our business averaged approximately 
5%. Other oil credit men, to whom I 
have talked in this area have suffered 
greater credit losses. 

“The motorist on long trips could re- 
sort to the use of coupon books to offset 
the inconvenience of carrying large sums 
of money on his person.” 
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A.C.S. Cancels Spring Meeting 


NPN News Bureau 

NEW YORK—The annual spring meet- 
ing of the American Chemical Society 
will not be held this year, it was an- 
nounced here by Dr. Charles L. Parsons, 
secretary of the society, following action 
by the board of directors. Dr. Parsons 
explained that practically the entire mem- 
bership of the society is engaged in 
essential war work. He added that the 
society desires to co-operate with the 
government in meeting transportation 


difficulties. 








Indiana Standard Transfers 
Bank Set Up in Panic Days 


Special to NPN 

WHITING, Ind.—Standard of In- 
diana has transferred ownership of 
the State Bank of Whiting to W. R. 
Smith, its vice-president and cashier. 
The bank was organized on Dec. 11, 
1931, to safeguard the funds of re- 
finery employes in this area through 
the panicky days of the depression, 
Mr. Smith said, when one bank fail- 
ure here indicated that others might 
occur. The Standard of Indiana’s big 
Whiting refinery is nearby. 

When the bank was formed in 
1931, Mr. Smith was an employe in 
the treasury department of Indiana 
Standard in Chicago, and he was 
transferred to the banking activity in 
his present capacity of vice-president 
and. cashier. E. G. Seubert, presi- 
dent of Standard, became also presi- 
dent of the new bank. 

“From the start,” Mr. Smith said in 
announcing his new ownership of the 
bank, “it was recognized that bank- 
ing was not a natural activity for 
Standard Oil, and it was planned that 
when all reason for the company to 
stand behind the bank was ended, it 
would fade out of the picture.” 











New England Independents Hear 
Army Major and Editor 


Special to NPN 

BOSTON—The fifty-first annual meet- 
ing of the Independent Oil Men’s Assn. 
of New England was held at the Hotel 
Kenmore in Boston last month. 

John W. Scott, association president, 
opened the meeting and presented 
Clyde G. Morrill, executive director, who 
in turn presented Maj. George Kimball, 
a soldier from the China-India theater of 
war, who directs transportation of supply 
in that area for the Army. 

Another guest speaker, Richard 
Doherty, state conservator of the fuel oil 
division, Committee on Public Safety, 
outlined conditions in the state, and re- 
viewed work his office is doing in con- 
nection with the governor to maintain a 
proper fuel oil supply. 

Robert Gray, business manager of Fuel- 
oil and Oil Heat magazines, New York, 
was the speaker of the evening, dis- 
cussing “Oil Heat and Your Plans for 
the Future.” 


The following officers, directors and 
advisory board members were elected: 

John W. Scott, president, Buckley & Scott 
Utilities, Inc.; Glenn Arnold, vice-president, 
Petroleum Heat & Power Co.; Paul Strang, sec- 
retary, Community Service Stations, Clyde G. 
Morrill, treasurer, Boston. 


Board of Directors: Fred Bergfors, Quincy 
Oil Co.; Warren Keith, Keith Oil Co.; John 
Birmingham, White Fuel Corp.; Phillip 
Dalrymple, Dalrymple Oil Co.; Wesley Downing, 
State Fuel Co.; Harold Hadley, Walker Coal & 
Ice Co.; Geo. F. Williams, Petroleum Engineer- 
ing Corp.; Geo. LaPointe, Manchester Petroleum 
Board of Trade; George Stetson, Valley Oil Co.; 
Fred Wetstine, Goodrich Oil Co.; Harold 
Harrup, Park Oil Co. 

Advisory Board: Louis I. Allen, Brattlesboro, 





Vt.; J. Whitney Bowen, Jos. A. Bowen Co.; 
Robert Carney, Carney-Young Utilities, Inc.; 
John Gill, Petroleum Heat & Power Co.; B. L 
Hailinan, Hallinan Bros.; Frank Hennessey 
Lincoln Oil Co.; Arthur Kimball, Metropolita 
Ice Co.; Floyd E. Knox, Oil Service Ce. of Nev 
England; Ralph Lull, Oilmen’s Service & Supp! 
Co.; Fred C. McKenney, Lewiston, Maine 
William C. O’Meara, Quincy Oil Co.; Jame 
C. Scanlan, Pennsylvania Oil Co.; Chas. Sheke 
toff, American Coal Co.; Jos. F. White, Whit 
Fuel Corp. 

Convention Chairman: Eben Lufkin, Lufkin 
Engineering & Equipment Co. 


Agree on ‘Fair Employment’ 
Setup in Shell Refinery 


WASHINGTON—Shell Oi} Co. and 
the Oil Workers International Union 
Local 367 C.I.O. have agreed to adher: 
to a fair employment directive and elimi 
nate from an existing bargaining agree- 
ment provisions that would limit promo 
tional opportunities for Mexican and 
Negro workers at the company’s Deer 
Park Refinery at Houston, Tex., it was 
announced this week by the president's 
Fair Employment Practice Committee. 

All parties to the case—company, 
union, and FEPC—agreed that “definite 
steps” should be taken within 90 days, 
FEPC chairman Malcolm Ross said, add- 
ing that the settlement “stands as an ex- 
cellent example of meeting the manpower 
shortage by utilizing the full skills of 
minority group workers.” 

After joint conferences of FEPC, the 
company and the union and a public 
hearing in Houston last month, immediate 
consideration for upgrading was _re- 
quested for two Mexican workers who 
had filed complaints. 

The decision directed that company’s 
seniority chart — limiting Mexican and 
Negro employees to upgrading in jobs 
only to janitors and gardeners, while 
placing no such limitations on white 
workers—should be revised to eliminate 
references to “Negro and Mexican labor- 
ers” and “white yard men or laborers,” 
and that the contract between company 
and union be modified. 
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Ox-O-Gas Proprietor Given 
FTC Order To Desist 


NPN News Bureau 

WASHINGTON—The Federal Trade 
Commission this week ordered Eli Eghan, 
of Ox-O-Gas Co., Palisades Park, N. J., 
to stop “misrepresenting” the properties 
and efficiency of a gasoline additive he 
sells, named “Ox-O.” Eghan also sells 
gasoline treated with the additive, FT 
said. 

Claims by Eghan that his products “are 
capable of increasing the combustion effi- 
ciency or power of an internal combustion 
engine or the mileage supplied by the 
engine, and will provide quicker starting 
or faster pickup” were disproved, accord 
ing to FTC, by Bureau of Standards tests 

FTC’s Order 5040 (gasoline additive 
directs the respondent to stop making 
such claims in his advertising and t 
“cease representing that Ox-O has beer 
approved by the major oil companies.” 
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Put the “SURE” 
in MEASUREMENT 


There’s no chance for measurement error when Rotocycle 
Meters are on the job. Leaks, unauthorized withdrawals, inaccu- 
rately calibrated tank compartments, mistakes in gauge read- 
ings—all are caught and eliminated when these sure, positive, 
dependable measuring instruments are installed on your lines. 

What's more, the design of the Rotocycle brings to positive 
displacement metering a new high in perfection; a ruggedness, 
combined with sustained hairline accuracy, that inspires confi- 
dence in the recorded totals by both buyer and seller alike. 

There’s no other meter like the Rotocycle. It’s been thor- 
oughly proven over a period of years on the most rigorous 
services in the petroleum industry. Investigate the Rotocycle 
when in the market for tank truck, bulk plant, or pipe line 
meters. You'll find that it sets the value and pel hace 
standard against which all others must be judged. 


PITTSBURGH EQUITABLE METER CO. 

Atlanta MERCO NORDSTROM VALVE CO. Boston 

Chicago Main Offices, PLTTSBURGH, PA. Houston 

Kansas City Los Angeles New York Pittsburgh Sanfrancisco Seattle Tulsa 
National Meter Division, Brooklyn, N. Y. 
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This positive digplacement measuring 
mechanism consists pf all-revolving parts, 
is free-running for Minimum pressure ab- 
sorption, yet sturdil¥ constructed to resist 
wear and stand up Under the most exacting 
service demands. Measurement is accurate 
over the entire flow range and under vary- 
ing pressures, specific gravities and viscosi- 
ties. The Rotor is jassembled as a separate 
unit (as shown above) and is readily ac- 
cessible without r¢moving the meter from 
the line. 
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A.P.I. Lubrication Committee 
Maps Expanded Activities 


NPN News Bureau 
NEW YORK—Anticipating the post- 
war period, the lubrication committee of 
the American Petroleum Institute at a 
meeting here on Jan. 25, instituted plans 
for the reorganization*of the committee 
and expansion of its activities to include 
technical problems. 


Another meeting of this committee is 
scheduled here at 10 a.m. Feb. 20. 


The objective of the reorganization, 
L. C. Welch, chairman, said, is to get the 
committee on a basis where it will func- 
tion as a clearing house for the manage- 
ment and technical lubrication problems 
of the industry. Mr. Welch has asked 
for the help and co-operation of the rep- 
resentative technical men in the indus- 
try engaged in classification, recommen- 
dation and application of lubricants, to 
advise the committee on these various 
functions. 

Plans call for the division of technical 
activities into two major groups: auto- 
motive and Diesel engine lubrication; in- 
dustrial lubrication. | Under the first 
group there will be sub-committees on 
motor oils and gear oils. The other 
group will deal with general purpose oils, 
circulating, hydraulic and turbine oils, 
gear oils, soluble and cutting oils, mis- 
cellaneous oils, petrolatums and waxes. 

No sub-committees on greases for 
either the automotive or industrial groups 
are proposed, it being the hope and ex- 
pectation that the National Lubricating 
Grease Institute will continue to func- 
tion as at present. All technical prob- 
lems involving greases will be referred 
to it, with the aid of a liaison representa- 


tive for each of the two A.P.I. groups. 





Crude Stocks Dip 336,000 Bblis. 


NPN News Bureau 
WASHINGTON—Domestic and for- 
eign crude oil stocks for the week ended 
Jan. 27 totaled 221,310,000. bbls., down 
336,000 bbls., from the revised total of 
221,646,000 bbls. for the previous week, 
the Bureau of Mines announced. 
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Oil Industry Is Now Nation's Biggest Chemist, 


Dr. Wilson Tells Chicago Welcome Dinner 


NPN News Bureau 
CHICAGO — About 150 fellow chem- 


ists of the Chicago Chemists Club on 
Feb. 1 gave a “welcome home” dinner 
to Dr. Robert E. Wilson, who on Jan. 1 
returned from a ten years’ absence as 
head of Pan American Petroleum & 
Transport Co. in New York, to become 
the new board chairman of Standard 
Oil Co. of Indiana. Dr, Wilson is the 
first chemist to hold that position in the 
history of the company. 

Speakers were R. R. Burtner, club 
president, and E. H. Volwiler, a mem- 
ber; Roger Adams, board chairman of 
the American Chemical Society, and 
Ward V. Evans of the society’s Chicago 
section; W. S. James, president, Society 
of Automotive Engineers; R. B, Harper, 
Chicago section, American Institute of 
Chemical Engineers; Gustav Egloff, Chi- 
cago section, American Institute of 


Robert E. Wilson .. . finds tail now 
wags the dog 


Chemists, and George I, Haight, Chicago 
Patent Bar Assn. 

In responding, Dr. Wilson declared 
that the petroleum industry during the 
war had become a larger volume manu- 
facturer of synthetic organic chemicals 
than the chemical industry itself. People 
are behind the parade, he said, when 
they talk about the petroleum industry 
getting into chemistry. Although in the 
prewar period synthetic chemicals de- 
rived from petroleum were a rather small 
tail on the chemical industry dog, today, 
he asserted, they have become so large 
that the tail wags the dog. 


Cites Phenol and Aniline 


Phenol, used as the base of many 
plastics, and aniline, largely used in 
dyes, were two examples of important 
synthetic organic chemicals cited by Dr. 
Wilson. Prewar production of phenol 
was only about 500 b/d and of aniline, 


about 300 b/d, he said. About 1550 
b/d of toluene was also made from coal 
tar before the war, and now the syn 
thetic product made from petroleum to- 
tals about five times the prewar volume 
of all three. 

Still another vital synthetic chemical 
now coming from both the chemical and 
petroleum industry, is butadiene, which 
Dr, Wilson said is being produced at 
the rate of 8000 b/d, or 27 times the 
prewar production. 

But these were called minor-league 
figures, 

“I believe the largest volume product 
of the synthetic organic chemical in- 
dustries is ethyl alcohol,” he continued 
“the wartime demand for which, in con- 
nection with the production of synthetic 
rubber alone, is about three times the 
total peacetime demand for all purposes.’ 

Present demand is about 40,000 b/d 
he said, more than half of it being made 
by fermentation of molasses and grains, 
rather than by what are ordinarily con- 
sidered to be synthetic processes. But 
even this figure is dwarfed by the petro 
leum industry’s current production of 
around 130,000 b/d of alkylate made 
from two simple hydrocarbons by a re- 
action whose existence was 
suspected a dozen years ago. 


not even 


New Techniques Found 


“This synthetic mixture of closely re- 
lated hydrocarbons is the most impor- 
tant constituent of 100-octane gasoline,” 
the speaker continued. “As a matter of 
fact,” he said, “well over 300,000 b/d 
of 100 oct. gasoline constituents are syn- 
thetic hydrocarbons if we include the 
new types of molecules which are pro- 
duced by isomerization and 
cracking. 

“In entering this field, the industry 
not only went into catalytic operations 
on an unprecedented scale,” he added, 
“but invented important new techniques 
which bid fair to revolutionize larg: 
scale catalytic operations. 

“A catalyst is usually defined as a sub 
stance which speeds up a reaction with 
out being consumed therein, but there i 
always some unavoidable loss, and in th 
case of catalytic cracking the averag 
daily consumption of catalyst is in th 
neighborhood of 200 tons.” 

This consumption, Dr. Wilson 
probably exceeds the total consump 
tion of all the catalysts of the 
chemical industry, 


catalytic 


said 


entire 





Manual on Valves Offered 
NPN News Bureau 
WASHINGTON—Copies of Simplifie: 
Practice Recommendation R205-44, Iro: 
and Steel Relief Valves for Petroleum 
Chemical and General Industrial Servic: 
are now available from the Superintend 
ent of Documents, Govt. Printing Offic: 
Washington, at 5c each, the Nation: 
Bureau of Standards has announced. 
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STA-VOL-ENE the "Natural" known throughout the World, partner of the 


automobile, helped give us the American-Way of Life—is doing more in help- 


ing preserve that freedom .. . with Peace will be ready for the highway, 


contributing much to the many new developments forecast for tomorrow. 
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Hails Sales Engineer 
"Man of the Hour’ 


Special to NPN 

DETROIT—Speaking before the En- 
gineering Society of Detroit meeting at 
Rackham Educational Memorial on Jan. 
30, L. C. Welch, general manager of 
the lubricating and sales technical serv- 
ice department of Standard Oil of In- 
diana, focused attention upon the rapid 
developments in engineering and the en- 
gineering profession during the past dec- 
ade and predicted that the specialized 
sales engineer would be thé man of the 
hour in the early postwar period. 

Sales engineering, he said, was an evo- 
lution of more traditional engineering ac- 
tivities of research, development, design, 
construction, production and operation. 
Besides the demonstrated ability to 
erect a plant and be instrumental in its 
initial operation, the engineer ought to 
know something about the products pro- 
duced and thus qualify as a sales engi- 
neer, he asserted. 


Outlines Plan 


Forecasting a greatly increased de- 
mand for graduate engineers with tech- 
nical and sales ability in the postwar 
period, Mr. Welch said that the pres- 
tige of men with engineering training 
would receive great impetus. He ex- 
pects that many industrial concerns, in 
an effort rapidly to develop capable tal- 
ent, will initiate, reinstate or extend 
training courses where selected gradu- 
ate engineers, with and without sales 


experience, will receive intensified in- 
struction. 

Standard of Indiana has followed such 
a plan since 1924, he said, conducting 
schools at a laboratory at Standard’s 
Whiting refinery, equipped with lecture 
and demonstration facilities, which also 
permits drafting of personnel from all 
departments for lectures and study of ac- 
tual operations. ~Classes number about 
30 and continue about five months. 

“The cost of conducting these schools,” 
Mr. Welch said, “including salaries of 
students, has approximated $75,000 each 
so that at the conclusion when the men 
actually enter our employ, we have an 
investment in each student of $2500 
each. 

“We are firmly convinced that this is 
a very profitable investment. Many of 
our most capable sales engineers are 
graduates from these schools.” 

Many of these trained men are now 
on leave in military service, but with 
their return, it is anticipated that from 
50% to 60% of the original enrollment 
over the past 20 year period will still 
be in the company’s employ. 

“In the new and improved model of 
the mechanical age that is surely ahead 
of us during the postwar period,” Mr. 
Welch concluded, “there will be a great- 
ly increased demand for: War developed, 
higher quality, higher performance prod- 
ucts, for improved techniques and meth- 
ods of application and for better edu- 
cated, better trained personnel to explain 
and sell both. 


“Where can we find the men neces- 
sary to meet these demands,” he asked, 





Vapor Tower, Shipped by Rail, Covers 3 Flatcars 


<* 


Wide World Photo 


Soon to help increase the flow of petroleum products is this giant vapor tower 

shipped south by the Chicago & Eastern Illinois Railroad. The tank, is 124 ft. 

long and stretches across three flat cars. Extreme care in routing was necessary 

as clearances along the entire route of shipment had to be checked. The tank 

was mounted on special blocks which acted as swivels, allowing the cars flexi- 
bility in rounding curves 
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“except among the well grounded, w: 
qualified sales engineers, trained in ba 
engineering and in the merits of th 
company’s line of products. The sa 
engineer will be the man of the hour.” 





Doughton To Go To Paris 
For State Department 


NPN News Bure 

WASHINGTON — Isaac Dought 
once with PAW here and more recent 
assistant Director of the Foreign Ex 
nomic Administration’s petroleum div)- 
sion, will leave for Paris shortly on ten 
porary assignment as the State Depa: 
ment’s special petroleum attache fir 
Western Europe. 

One of his main jobs while in Franc 
it is understood, will concern oil supplies 
for civilian use. He may also discuss with 
military authorities the feasibility of ear], 
permission for American oil industry rep- 
resentatives to enter France so that they 
can take inventory on the present French 
oil situation and outlook. 

For a number of years before the war, 
Mr. Doughton was a foreign representa- 
tive of Atlantic Refining, stationed in 
Antwerp. He was loaned to PAW for a 
short period in 1942, transferring to the 
Board of Economic Warfare that same 
year. Early in 1944, he became an as- 
sistant director of FEA’s petroleum divi- 
sion, in charge of European operations. 





Shell Reports New Record 
For Bayou Pipelines 


Special to NPN 

HOUSTON, TEX. — Shell Pipe Line 
Corp, reports that for the month of Jan- 
uary the Bayou Pipe Line System 
pumped a new record daily average 
throughput of refined products into 
Baton Rouge and Port Allen of 65,091 
barrels. 

When pumping gasoline alone, the 10- 
inch line averaged 67,921 barrels, while 
the 8-inch line into Port Neches aver- 
aged 44,015 barrels. 

For the year 1944 the 10-inch line 
averaged 63,068 barrels despite several 
periods when jt could not be supplied 
to full capacity. 

The 8-inch line with full supply av- 
eraged 42,150 barrels for the year. Thi 
average handling loss for the year, in- 
cluding that in connected refiners’ and 


4 


terminals’ tanks, was 0.12%. 





Booklet on Aviation Gasoline 
Issued by Jersey Standard 


NPN News Bure 

CLEVELAND—A booklet called Avi: 
tion Gasoline has been issued by tl! 
Standard Oil Co. of New Jersey. 

Written almost entirely in non-tec 
nical language, both the nature of t! 
aviation grades of gasoline and the met! 
ods by which they can be safely move: 
and stored is described. All the grad 
currently available except Grade 62, ‘! 
notes, contain tetraethyl lead to give 
sistance to detonation or knocking. 
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Tl work, hauling the million-and-one things a vic- uine International Parts. But they also know 
i tory-bound nation needs? what’s expected of them—know that unless 
a . . 
Every day these men fix old trucks long over- they keep old trucks rolling, some of the things 
due at the scrap heap—trucks that almost say, 2 victory-bound nation needs won't get there. 
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TRUCK SERVICE MEN 


know what’s expected of them- 





operating cost.”’ The service men don’t scare. 
Their attitude seems to be: “You can’t bluff me, 
old timer, I’ll keep you humping.” And they do. 

The service men at International Truck 
Branches, the nation’s largest company-owned 
truck-service organization, and the service men 


what is needful—keep overage trucks at work 
when we'd all suffer seriously if the old trucks 
failed to perform. 
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Big and Little Inch Pipelines 
Given Praise in Congress 


NPN News Bureau 

WASHINGTON — PAW _§ statement 
showing that oil deliveries to Dist. 1 by 
all methods of transportation averaged 
1,712,129 b/d during 1944 was placed in 
the Congressional Record this week by 
Rep. Snyder of Pennsylvania. 

Biggest contribution to the East Coast 
movement, PAW said, was by pipelines, 
which averaged 662,599 b/d. Tank cars 
averaged 646,113 b/d, ocean tankers 
275,766 b/d and lake tankers, barges, 
and inland waterway operations, 127,- 
641 b/d. 

In presenting the PAW statement, 
which dealt largely with operations of 
the Big and Little Inch pipelines Rep. 
Snyder told the House that the two proj- 
ects “will go down in this war effort as 
one of the outstanding major accomplish- 
ments, not only with reference to time 
building, but results.” 





Whitman, 30-Year Oil Vet, 
Joins PAW Headquarters 


WASHINGTON—Latest addition to 
the PAW headquarters staff, as an as- 
sistant director of supply and transporta- 
tion, is Clayton H. Whitman, a veteran 
of 30 years in the oil business. 

He succeeds Bruce Clardy, who left 
Jan. 1 to get back into drilling and pro- 
duction operations in Texas. As assist- 
ant director, Mr. Whitman will be in 
charge of pipeline engineering and con- 
struction activities, pipeline operations 
and crude supply. 

The new assistant comes to PAW from 
Jersey Standard, whose crude purchas- 
ing department in Shreveport he has 
been managing since 1937. Before that, 
from 1915 to 1926, he was in the yield 
and cost department of Louisiana Stand- 
ard at Baton Rouge, and from the latter 
year until 1937 he was assistant to the 
head of Jersey Standard’s Co-ordination 
department in New York City. 

Mr. Whitman is a native of Louisiana. 





Gas Line Nears Completion 
NPN News Bureau 
LOS ANGELES—Costing $4,000,000, 
the 105-mile natural gas pipeline from 
the La Goleta dry gas field to Los 
Angeles was nearing completion this 
week. 
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S.A.E. Maintenance Men Told Immersion Heaters 
And Infra Red Lamps Aid Quick Starting 


NPN News Bureau 

NEW YORK—Use of electric immer- 
sion heaters in engine water jackets, bet- 
ter care of batteries, and installations of 
infra red “parking” baths to keep ve- 
hicle engines warm when parked out of 
doors, were among the recommendations 
made here on Feb. 1 at the transportation 
and maintenance meeting of the Metro- 
politan Section, Society of Automotive 
Engineers. 

Emil P. Gohn, newly elected vice- 
president of the society; H. C. Riggs, of 
the Electric Storage Battery Co. and 
Robert H. Dalgleish, of the Philadelphia 
Transportation Co., suggested these ideas 
to fellow transportation engineers at a 
symposium under the direction of T. A. 
Drescher, transportation head of the Bor- 
den Co., New York. 


An Idea for Postwar 


Mr. Gohn, automotive engineer of the 
Atlantic Refining Co. of Philadelphia, re- 
counted the results of experiments with 
commercial vehicles which he - said 
showed that application of immersion 
heaters reduces engine starting time to 
seconds and appears to raise the tempera- 
ture of crankcase oil, bearings and parts 
to a degree which assures quicker warm- 
up, better lubrication, and reduced main- 
tenance costs. 

“This quicker starting method,” Mr. 
Gohn said, “merits postwar thinking, and 





China Pipeline Tough Going, 
Writes Col. Kinsolving 


NPN News Bureau 

WASHINGTON — The going on 
the Army’s Burma-to-China pipeline 
is tough but the American pipeliners 
building it are equally so. 

That’s the word received here from 
Col. W, C. Kinsolving, ex-PAW As- 
sistant Transportation Director and, in 
days of peace, general manager of the 
Sun Pipeline Co. He is now one of 
the two U. S. pipeline experts imme- 
diately responsible for construction 
of the two main sections of the line 
to China. 

Writing from Calcutta, India, to 
Ludwig (Curley) Caminita, Jr., assist- 
ant director of PAW Public Relations, 
“Colonel Bill” tells something of the 
job he’s doing in the following 
words: 

“As you might well expect I am 
up to my eyebrows in pipelines and 
still going strong. Have now passed 
the Big Inch record for mileage and 
boy what miles they have been. The 
going is tough but so are my pipe- 
liners and it will make a good story 
when the war is over. 

“Wish I had the old PAW pub- 
licity staff and colored movies. I'd 
go on a lecture tour that would lay 
‘em in the aisles.” 











engines should be designed for heater 
installations to take advantage of what 
appears to be relatively simple and eco- 
nomical means of quick-starting the en- 
gines of automotive equipment stored 
outdoors or in unheated garages.” 


“Two electric immersion heaters with 
total 1250-watt capacity raised block 
temperatures to 44 deg. F., making 20- 
second starts possible in zero weather.” 

Mr. Gohn said that when block tem 
peratures were increased to 53-54 de- 
grees, starting time was reduced to 6.5 
seconds. He indicated that in tempera- 
tures of 17 degrees below zero, it is pos- 
sible to start engines if jacket tempera- 
tures are raised to around 57 degrees 
and warm, fully-charged batteries ar 
used. 

He reported that minor differences in 
water jacket temperatures have majo: 
effects on starting ease. At zero, heating 
the liquid in the water jacket to 44 de- 
grees produced an easy start in 21 sec- 
onds. If the jacket liquid was heated 
only to 36 degrees, however, starting re- 
quired about three times as long. 

Mr. Riggs said that while a battery is 
frequently chosen only according to its 
ampere-hours capacity, other factors 
should also be considered, since differ- 
ent kinds of internal construction give 
different discharge characteristics. 

Thus, if a long cranking time is de- 
sired at 0 degree F., a certain batter 
may be the proper one, but if the par- 
ticular engine requires a high minimum 
cranking speed for firing, another bat- 
tery giving this speed may be necessary. 

The Philadelphia Transportation Co., 
which was unable to build additional ga- 
rage storing space because of war re- 
strictions, solved the problem of storing 
its busses outdoors in cold weather by 
a novel application of infra red heating, 
Mr. Dalgleish said. 

Pits, measuring 27x42x16 inches, were 
dug in the parking lot, and so spaced 
as to allow buses to be parked with the 
engine over the pit. The pits were each 
fitted with four infra red lamps and pro- 
tected with a heavy wire screen. The 
only alternative would have been to keep 
the engines idling when not in use to 
prevent freeze ups and permit easy start- 
ing. This, Mr. Dalgleish said, would 
have involved an excess cost and would 
have required many gallons of gasoline. 

The infra red pits cost about $107 each 
and the cost of electric power for the 
lamps was only 28 cents per bus per day 





Norway Lent Two More Tankers 


WASHINGTON—Allocation of twé 
additional T-2 tankers to the Norwegian 
government has been approved by WSA, 
it was announced today, making eight 
tankers of this type designated by WSA 
for operation under Norwegian flag and 
registry. 
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\ NATIONAL FOAM FIRE PROTECTION 


Official U. S. Navy Photograph ™ 


When Foon Extinguishes Fire 
There Are No Flashbacks 


Foam is the acknowledged medium for extin- 
guishing fires in oil, gasoline and other petro- 
leum products, also other serious industrial fires. 
It is the only means of providing a tough, lasting 
blanket which stays on the surface to prevent 
flashbacks and is not readily dissipated by wind 


or draft. 


Our Engineers will be glad to consult with you 
and recommend the type of Foam and equipment 


best suited to your needs. 


Note: We are now able to offer a 
limited amount of Aer-O-Foam for civilian use. 
For many months the U. S. Navy has required 
our entire output. 


Officers and men as well as planes on Aircraft Carriers and other 


naval craft enjoy the protection provided by National Foom. 
BACK THE ATTACK—BUY WAR BONDS 


NATIONAL FOAM SYSTEM. INE. 


Specializing in Foam Fire Protection 


Packard Building. Philadelphia 2. Pa. 
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QUESTION I: What process now leads in production of the nation’s high- 





octane gasoline requirements? 





ANSWER: 


Current figures show that when 
*all catalytic-cracking fresh feed capacity is con- 
sidered — including pre-war fixed-bed catalyst 
processes —the Fluid “Cat-Cracking” process 


now comprises over 50% of the industry’s 
capacity! Further, the ratio of Fluid “Cat- 
Cracking” capacity to that of the nearest com- 
peting process is over fwo-to-one! 


QUESTION = Why are leading refiners sold on this process? 





ANSWERS: 


1. When built, Fluid “Cat- 
Cracking” plants operate as designed. Produc- 
tion meets specifications. War commitments are 
realized with efficiency to spare. 


2. High efficiency is maintained 
under a wide variety of operating conditions. 
For instance, the severity of cracking effected 


by the ratio of catalyst to charge in the reactor 
can be varied as much as twentyfold! This un- 
matched flexibility characteristic of the Fluid 
“Cat-Cracking” process permits production to- 
day of the all-important high-octane and buta- 
diene components from different types of feeds 
... ranging from reduced crude to naphtha. Even 
high sulphur-bearing feed stocks can be proc- 


essed by incorporation of a moderate amount of 
corrosion-resistant materials in the reactor. 7o- 
morrow ...this flexibility will permit use of the 
most economical of feeds to produce premium 
postwar products. 


3. Control of product quality is 
simplicity itself. Due to the fluid properties of 
the catalyst...its flow responds to recognized 
principles. Operating conditions for any run can 
be quickly established and maintained with lit- 
tle, if any, adjustment of a few simple controls. 


4. The flow principle of the 
catalyst system requires no moving mechanical 
parts, thus assuring a high service factor. On- 
stream runs of 4 to 6 months have been reported 
to date. In addition to this sa¥ing in operating 
time ...conventional maintenance costs are re- 
duced to a minimum. 


Small additions of catalyst which are easily and 
regularly injected into the system maintain the 
catalyst at high efficiency. Manpower costs for 
operation and maintenance are also minimized. 


QUESTION 3:3 What has M. W. Kellogg contributed to catalytic-cracking? 





ANSWER: 


On the record ... over two-thirds 
of the Fluid “Cat-Cracking” capacity built since 
Pearl Harbor—and now in operation—has been 
built by The M. W. Kellogg Company. Our 
laboratory helped develop the Fluid technique 


CONCLUSIO 


production of high-od 
ponents ...its proven 
future’..the Fluid “Ca 
overwhelming choice 

Based on its experi 
Cracking” process f 
and pilot-plant operati 
and construction...Th 


Ti 


+ +. . Our engineers translated it into commer- 
cial reality. Today, our continuous pilot-plant 
operation provides the accurate data necessary 
to evaluate feed stocks and to evolve process 
designs for specific applications. 


TRUE LAST JULY! 
TRUE TODAY! 


THE M.. W, Kexttoce Company 


* LABORATORIES -— fully equipped and staffed — de- 


voted exclusively to chemical engineering and proc- 


* Only 


ess development. 


Kellogg Service * 24-HOuR-A-DAY PILOT PLANTS —17 refining 


processes operating continuously—providing accurate 
data for commercial scale application. 


* EXCLUSIVE CHEMICAL ENGINEERING DATA 
. embracing both pilot 
plant runs and the operation of Kellogg-built refiner- 
ies. Data extends from beginning of modern refining. 


* PROCESS ENGINEERS — Specialists who have contin- 
uvously made major contributions to oil refining de- 
velopment, for more than 20 years .. 
emplified by their work on fluid catalytic-cracking. 


Has Them 


—Continuously compiled. . 


. currently ex- 


%& MECHANICAL ENGINEERS — Kellogg installations — 
worth hundreds of millions—are their best reference. 

*%& METALLURGICAL LABORATORY — Establishes 
continuous check of specifications...creates new tech- 
niques for the fabrication of refining equipment. 

%& PERMANENT CONSTRUCTION CREWS — Geared 
te function all over the world on single units or 
multiphase refineries . . . team-experience cuts costs, 
speeds construction. 


% OPERATING STAFFS — Specialists at placing new 
units ‘“‘on stream’’. .. training of refiner’s own oper- 
ating crews. 


% LICENSING SERVICE — Licenses available through 
Kellogg as ensor or licensing agent for all types of 
refininé 


Stone House, Bishopsgate, London, EC2 





Transporters Rebuffed 
By ICC Predict 
Hard Postwar Fight 


NPN News Bureau 

CHICAGO — Future keen competi- 
tion in the petroleum transport business 
and between transporters and the rail- 
roads broke out into the open in the 
past few days when the Interstate Com- 
merce Commission declined to approve 
applications for permanent permits of 
Indianhead Truck Lines of Minneapolis 
and the Home Oil & Gas Corp. of St. 
Joseph, Mo., to operate in certain areas. 

Indianhead operated only dry cargo 
trucks prior to the war, and the Home 
company acquired permits from its pred- 
ecessor, the Home Oil & Supply Co. of 
Grant City, Mo., in June of 1943. 

According to Jack Zurow, head of the 
Home company, some of the company’s 
permits were issued prewar and are per- 
manent, covering Coffeyville, Kan, area 
pickup points for deliveries to northwest- 
ern Missouri. The temporary permits 
cover Kansas City, or Fairfax district, 
pickup points, and these are the ones 
it is desired to make permanent, 

In having a look at the transportation 
picture, it seems that when tank cars 
were withdrawn from the Midwest and 
put into eastern service, there was some- 
thing of a gentlemen’s agreement be- 
tween the railroads, the Interstate Com- 
merce Commission and at 


least some 


large transporters that only temporary 


permits would be issued for wartime 
truck routes and that the matter would 
rest there until the present emergency 
is past, 

Transporters Jump Gun 


Various circumstances have caused 
some transporters to jump the gun. A 
large Midwest transporter with head- 
quarters in Chicago, as an example, as- 
serts that a competitor in St. Louis ob- 
tained temporary permits to operate over 
routes they had given up due to the 
curtailment and wearing out of equip- 
ment. Last summer, the St. Louis trans- 
porter applied for and was issued per- 
manent permits for those routes. 

Since then a number of other appli- 
cations for permanent authority have 
been filed with ICC. Some of the op- 
erators say they were not aware of any 
gentlemen’s agreement to let the mat- 
ter wait until after the war and simply 
filed their application to get on a perma- 
nent basis as a matter of looking ahead. 
They see no reason for being forced to 
discontinue operations at the war’s end 
after having rendered a valuable service 
through the emergency of three or four 
years. Principal opposition, of course, 
comes from the railroads, who point 
out that they also have rendered a val- 
uable service through the same period 
and that their equipment was ordered 
away from peacetime routes by a gov- 
ernment agency, ODT, 

However, a good many other things 
enter into the story when it is looked at 
in detail. For instance, the railroads 
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have abandoned numerous unprofitable 
short lines and left oil jobbers and their 
retail outlets stranded for petroleum sup- 
plies, which they can now obtain only 
by transport truck. That is the case with 
some delivery points of Home Oil & Gas 
Corp. in Northwestern Missouri, accord- 
ing to Mr. Zurow, who points out that 
although he has other transport compe- 
tition in the area, the railroads were 
the only ones to appear in opposition to 
his application for permanent authority. 

Perhaps one of the strongest ties the 
railroads have upon the petroleum ship- 
ping business stems from the fact 
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Movement of oil on the Mississippi 
from the St. Louis area southward ap- 
pears to have been intensified somewhat 
since the holidays despite high river, 
swift currents, and floating ice in the 
vicinity of the Missouri metropolis. Re- 
cently for example, the good steamer 
“I. A. O'Shaughnessy” of the Globe Oil 
Barge Co. brought up from Memphis to 
Wood River, Ill., some 6000 tons in seven 
days. The trip from Wood River down 
to Memphis consumed a little short of 
three days. 

About the same time, the DPC steamer 
“Gona” under charter to Globe Oil com- 
pleted a 17-day round trip between Wood 
River and Destrehan, La., bringing up 
approximately 11,000 tons of oil. This 
boat, we understand, has since been 
shifted to the fuel oil trade between Gale, 
Ill., and Destrehan. On the same journey, 
we saw the “Robert P. Gipson” as well as 
the “Ellen” and others of the smaller 
towboats in the oil business working 
smoothly near St. Louis. 


In that city and in Alton, oil rivermen 
expressed gratification that the Coast 
Guard will have permanent all-weather 
buoys installed the length of the Illinois. 
It will be the first time this stream of 
growing navigation importance could 
boast of a marked all-season channel all 
the way. 

° o ° 

We found plenty of river news on the 
lower Ohio. There was still talk of the 
passing of the only river tanker, the “Re- 
public-Pittsburgh” which has been for 
months at the Hillman shipyards at 
Brownsville, Pa., being completely re- 
modeled and given increased power to 
about 1620 h.p. It is understood she is 
in the oil moving trade under charter to 
the American Barge Line under com- 
mand of the popular Capt. H. L. Morse. 


It was reported at Paducah that the 
big 14,000-ton oil tow being pushed up 
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that by far the majority of bulk plant 
in the Middle West and throughout th: 
country are on railroad property, and 
in most cases the railroads gave the bul! 
plant operators location leases at “ver 
fair” annual rental in order to obtain th: 
freight, which even with average siz 
jobbers may run from $10,000 to $20 
000 yearly. So the railroads lost nothin 
by granting inexpensive ground rent 
als—but it would cost the oil industr 


many thousands of extra dollars to rel 


cate bulk plants if they employed truc!} 
transportation and were forced off rail 
road property. 


the Ohio by the steamer “Tennessee’ 0! 
the Mississippi Valley Barge Line wa: 
in charge of Capt. A. J. Trosclair, wit! 
Capt. John B. Ritchie as pilot, and Car! 
E. Berry as chief engineer, Murrel Mille: 
serving as mate. Since this steamer and 
her companion boat the “Indiana” wer 
up the Ohio late last year, she has be 
come a popular favorite with all the upper 
river boat fans. 
° ° o 


Above Cincinnati, two topics of i: 
ierest appeared at all ports. One was th¢ 
fact that the Standard Oil of Ohio was 
ready to increase the storage capacity at 
its Clarington, Ohio, river terminal and 
in that connection much favorable com- 
ment was made concerning this winter's 
work of the game old towboat “Sohio” 
under command of Capt. O. A. Stacy. It 
may be recalled we described this little 
towboat and her history in this column 
some months ago. We observed her re 
cently headed up against rather rapid 
current pushing three barges of gasolin« 


Another matter of general interest was 
the trip up of that perennial favorite, th 
“Celeste” which we featured in our re- 
port not long ago while she was anchored 
at Pittsburgh. It was stated at two or thre: 
stops that on one of her recent trips up 
with six heavily-loaded barges, she reall) 
showed her power and maneuverability 
under heavy pressure of wind and water 
All the oil boats seemed very active, con- 
sidering intense winter weather, as we sav 
at work old favorites like the “Margaret 
Dawson,” the “Henry C. Ogram,” th: 
“Miss Sterling,” the “Dan Quinn,” t! 
“Reliance” and the “Williemayo”—with 
some we could not identify in the fog. 

High water, strong current, rain, an 
fog have all made river transportati: 
difficult and somewhat dangerous. Sever: 
boats in the oil trade all or a good portic 
of the time experienced considerable diffi 
culties recently at various points. In 
few instances, disaster was averted | 
the narrowest of margins. 
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Let each of us do everything 
to assist in winnin g the war at 
the earliest date. 


BUY WAR BONDS 
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. 2 At its Best! 


A complete range of quality ponte products including 
aviation gasoline, two grades of automotive gasoline, house- 
hold and heating oils, road oils and asphalt. 


. Modern competitive transportation by tanker, pipeline, 
berges and trucks. 


..A number of large, well located ocean and shallow- 
draft terminals along the Gulf and Atlantic coasts between 
Tampa, Florida, and Boston, Massachusetts, to assure an 
uninterrupted supply under all conditions. 


.A policy of service devoted to furthering the interests 
of all of our independent marketer customers —even to 
developing and furnishing colorful, effective sales and 
merchandising aids. 


. This is Southeastern! This is Southeastern’s policy! This 
is Southeastern’s promise —independent supply at its best! 


SOUTHEASTERN OIL 
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GRAHAM BUILDING JACKSONVILLE FLORIDA 
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Reports Oil Gain by Flooding 
Limestone in Illinois 
NPN News Bureau 

CHICAGO—Data on one of the rela- 
tively few secondary-recovery projects in 
limestone reservoirs has just been re- 
leased in a report by the Bureau of 
Mines, according to an announcement re- 
ceived here. The report was prepared 
by C. H. Riggs, associate petroleum en- 
gineer, and shows an 87,000-bbl. increase 
in oil production in 20 months for 41 
oil wells in the Clay City field in Clay 
County, Illinois. 

The project is on a 13,000-acre tract 
in the McClosky limestone, and the re- 
sults were obtained by injecting 1,900,- 
000 bbls. of river water into three old 
wells along the edge of the field, the re- 
port shows. It was the first attempt at 
water flooding a limestone formation in 
this state, and one of the few in the na- 
tion, said Dr. R. R. Sayers, director of 
the Bureau, when releasing the report. 

A discussion of the development, pro- 
duction and reservoir conditions in the 
Clay City field is included in the report, 
which also shows the estimated oil 
drained from each well affected by water 
injection. Additional details are given 
on the elapsed time between the start of 
water injection and the first increase of 
oil. A copy of the report may be had 
by writing the Bureau of Mines, Depart- 
ment of the Interior, Washington 25. 
D. C., and asking for Report of Investi- 
gations 3792, “Water-Flooding of the 
McClosky Limestone in Clay City Oil 
Field, Clay County, III.” 





Humble and Associates Win 
Texas Oil Land Title 
Special to NPN 

WACO, Tex.—Humble Oil & Refin- 
ing Co. and other associated oil com- 
panies have won their court case over 
title to 495.22 acres of Montgomery 
County oil lands. 

The 10th Court of Civil Appeals up- 
held the decision of the Montgomery 
County Court, which had been appealed 
by the state of Texas and 17 groups 
claiming to be heirs of Wilson Strick- 
land, whose patent title went back 90 
years. 

The opinion written by Associate Jus- 
tice Jake Tirey held that the original 
title was good, that the state then lost 
title and that a claim of misconduct by 
the jury was not justified. 


32 





Nazis’ Oil Plight; a British View— 


Austrian Fields, Germans’ Last Stronghold of 


Petroleum, Now Threatened by Soviet Drive 


(Reprinted from The Petroleum Times, 
London) 


With the battle-cry “On to Vienna,” 
the armies of the Soviet Marshals Tol- 
bukhin and Malinovsky are driving along 
the Central European road to the Reich. 

As they sweep on, some Red Army 
units are less than 100 miles from Vienna 
ind it is only natural that their drive 
towards the Austrian frontier in gen- 
eral, and in particular to the Danube 
city of Vienna, as the gateway to Ger- 
many proper and one of the most vital 
industrial centers of the Continent, has 
once more drawn world attention to 
Austria’s situation. 

Indeed, besides being an important 
center of the oil-refining industry, Vi- 
enna also gives easy access to the Zis- 
tersdorf oilfield, some 30 miles north of 
the capital, which in recent years has 
swiftly developed into the most pro- 
ductive crude oil source inside the “Fort- 
ress of Germany.” It is perfectly true 
that Germany still possesses some other 
productive oilfields, even on her own 
soil. like those of Nienhagen, Oberg and 
Wietze, in the Province of Hanover, and 
that of Reitbrook, south of Hamburg, 
but even their aggregate output is now 
smaller than that of the Austrian oil- 
fields. 


Moreover, the distance from Venlo, 





Texans Take Tip From War 
In New Perforating Gun 


SAN ANGELO, Texas—Taking a 
tip from war explosives, a group of 
Texas men report that they now have 
an oil well perforating gun that will 
be .a vast improvement over present 
methods. 

The new gun operates like a can- 
non, shooting an_ explosive _ shell 
through the casing into the forma- 
tion. The shell penetrates some dis- 
tance into the formation after which 
it is exploded by a delayed action 
fuse, breaking up the stratum for 
scores of feet in all directions, the in- 
ventors say. Multiple shots may be 
fired at the same time. 

Heretofore perforating guns have 
fired .45 caliber solid pellets through 
the casing. 

Developer and patenter of the de- 
vice is James Lewis Foster of Wichita 
Falls, now in the army overseas. The 
incorporators of Well Explosives, Inc., 
are A. J. Armstrong, R. C. Armstrong, 
W. H. Thompson, all of Fort Worth, 
and P. G. (Pat) Malone of San 
Angelo. 

The Fort Worth men are officers 
and directors of the Texas Steel Co. 
and the Texas Steel Manufacturing 
Co., now making military shells. 











As the headlines and radios tell of 
hourly advances by the Russians to 
ward Berlin, and of the Nazis’ des 
perate plans to carry on the fight 
from interior Germany and Austria, 
this story of the threat to Germany’s 
last petroleum stronghold will be of 
particular interest. It is reprinted from 
the Petroleum Times, London. 





on the Dutch frontier, the nearest point 
reached by the Allied forces in the West 
to Hanover is little less than 200 miles 
in a direct line—almost twice as much 
as the Red Army is from Zistersdorf 
Little wonder, therefore, that the Ger- 
man. leadership has taken all possibk 
measures for the protection of Austria’s 
eastern frontier and especially of th 
Danube gap forming one of the soft spots 
of the Reich defenses. Bearing thes« 
conditions in mind, it is evident that 
the Austrian oil deposits have gained 
a topicality as never before. 


Now Principal Oil Source 


Austria’s fate as an oil-producing coun 
try is, in fact, without parallel. For a 
considerable period during the early part 
of this century Austria was the main min- 
eral oil supplier of the European Con- 
tinent. Then followed some 16 years 
during which no petroleum at all was 
obtained from Austrian subsoil. 


In the third stage beginning in 1935 
Austria again entered the list of oil 
producers, output rising rapidly in thé 
following years, and becoming eventu 
ally the principal source of natural oil 
within the present German orbit. h 
fact, as early as in 1902, Austria’s an 
nual crude production—all from th 
Galician fields at that time—exceeded 
the 500,000-ton mark, reaching the peal 
volume of some 2,000,000 tons p. a. it 
1909. Even in 1918, when Galicia be 
came part of the Polish Republic, pro 
duction from those. fields was still a 
high as 600.000 tons. ... 


Today, the area of the Austrian capita! 
has, in addition to its importance as al 
industrial and great communication ce 
ter throughout the centuries, gained fu 
ther importance for Germany throug! 
that alluvial region created by the Dan 
ube river round Vienna called _ th 
Vienna Basin. 


It covers an area of some 2000 squar« 
miles, and in its northern sector, neat 
the town of Drosing, on the Vienna-Lun- 
denburg railway line leading to Pragut 
and Warsaw, the small towns of Zisters- 
dorf and Gosting are situated. It was 
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there that for some years the existence 
of substantial oil deposits was suggested 
by experts. 

There were no surface indications nor 
gas seepages. Geologists based their 
views on purely scientific considerations, 
derived from the formations of the strata 
and from the fact that the Vienna Basin 
was originally created by a large sinking 
movement started in the mid-Miocene 
and stretching into the mid-Pliocene 
age, the basin thus created being grad- 
ually filled up again by young Tertiary 
“deposits. 

Support for the view that the Vienna 
Basin should contain oil-bearing strata 
in the Zistersdorf area was not only pro- 
vided by analogous formations in other 
countries being oil-containing, but also 
by the example nearer home that for 
some time a small production of heavy 
crude had been found in the Gbel and 
Hodonin areas in Czechoslovakia, albeit 
only some 4600 tons per year. 


In spite of the poverty of Austria’s 
natural wealth, the Government was deaf 
to the appeals of geologists for test wells 
to be sunk with state help. Everything 
had therefore to be based on private 
initiative, and it is to the credit of a 
small group of Austrians, foremost 
among them being geologist Dr. Karl 
Friedl, who, undeterred by innumerable 
refusals, interested foreign capital in the 
initial exploration of the Steinberg oil 
dome near Gosting. A few wells were 
drilled there and more at Zistersdorf. 

The first production was obtained in 
1930, but it was very small. The first 
commercial success was secured when 
early in 1935 the small drilling com- 
panies, Raky-Danubia and Erdolproduk- 
tions-Gesellschaft reached a daily yield 
of 20 tons. At that time, attention was 
rather directed to the exploitation of the 
natural gas deposits near Oberlaa, south- 
east of Vienna, where the Standard Oil 
(N.J.) owned European Gas and Electric 
Co. had already in 1934 reached a daily 
yield of 15 millions cu. m. 

With a total population of 6-8 mil- 
lions, largely engaged in agriculture, Aus- 


tria’s annual petroleum consumption of 
about 350,000 tons was small compared 
with that of some other countries of the 
same size. But even so, the Zistersdorf- 
Gosting output was far too limited to 
cover any appreciable proportion of to- 
tal demand. Moreover, the quality of 
the Zistersdorf crude was rather poor, 
bearing in mind that the domestic de- 
mand for petrol greatly exceeded that 
of any other product. 

Most of the crude oil is heavy and 
viscous, of a specific gravity of 0.940 
(19.0 degrees A. P. I.); it does not con- 
tain any petrol and only a few per cent 
of kerosine, its main derivatives being 
gas oil, lubricating oils and asphalt. An- 
other type of crude from the same re- 
gion, of a specific gravity of about 0.900 
(26.0 degrees A. P. I.) is paraffin-base, 
with an average yield of 3 per cent pe- 
trol, 28 per cent kerosine, and 21 per 
cent gas oil. 

Although by the time of the occupa- 
tion of Austria by the Germans 12 dif- 
ferent oil horizons had been proved in 
the region, there was little deviation in 
the types of crude, the highest petrol 
content being only 8 per cent. 

Other Areas Explored 

Naturally the search for crude oil in 
Austria was not confined to the Vienna 
Basin or Zistersdorf area alone, but ex- 
tended over wide parts of the country. 
Though some time before the Anschluss 
reports were received of discoveries in 
other regions, e.g., in the region of the 
Ybbs river in southwestern Lower Aus- 
tria, no reliable information as to com- 
mercial exploitation has come to hand. 

Austria also had a small shale oil in- 
dustry established for some considerable 
time in the vicinity of Kufstein in the 
northeastern corner of the Tyrol. Ac- 
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Metres Production 
Year drilled in m, tons 
1928 Save tos : 13 
1929 565 
1930 740 5 
1931 : 591 
1932 : 303 73 
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Map shows location of Austrian oilfields 












cording to latest pre-war figures, produ: 
tion was little more than 300 tons p. : 
As to natural gas, the situation wa 
somewhat different, this having be« 
found and exploited also in region 
rather distant from Oberlaa, like Schw 
chat or the Wels Heath in Upper Au 
tria. 

Although in absolute figures, the d 
velopment of Zistersdorf oil producti: 
was not really striking during the tim 
before Hitler’s march into Austria, 
terms of relative expansion, it was mo 
promising. While in the early stage « 
operations, apart from the already name 
Raky - Danubia and _ Erdolproduktio: 
companies (the latter mainly workin 
with Swiss capital), the Steinberg Naft 
A. G. and the British-financed Britol Oc! 
A. G.—drilling at St. Ullrich, nea 
Neusiedl-on-Zaya, a few miles from Zis 
tersdorf—were the only notable drillins 
enterprises. 

As yields grew the necessity for erect 
ing a cracking plant became imperativ« 
and the daily capacity for the first in 
stallation of its kind in Austria was fixed 
at 2-300 tons. At that time the tw 
largest oil companies in Austria, th 
Vacuum Oil Co. A. G. which, contrary t: 
their policy in many other countries, wa: 
actively engaged also in the petrol and 
kerosine business, and the Shell-Florids- 
dorfer Mineralolfabriks A. G. stepped 
into the drilling sphere by the formation 
jointly in October, 1935, of the Roholge- 
winnungs A. G. (Crude Oil Exploitation 
Co.) with a share capital of 3,000,000 
Austrian schillings (approximately 113,- 
000 pounds) owned by them on a 50-50 
basis. That crude oil production evi- 
dently benefitted from this influx of for 
eign capital can be held from the fol 
lowing details: 


Metres Production 
Year drilled in m. tons 
1933 759 804 
1934 166 4,124 
1935 3,133 6,658 
1936 4,954 7,473 
1937 8,000 (app.) 33,000 


It is only when the situation outlined 
above is borne in mind and particular]; 
the great difficulties connected with th: 
opening up of any new oilfield, that it 
can be fully realized that practically all 
the pioneer work had been carried out 
before the arrival of the German invad- 
ers in Austria. 


Forecast Big Production 


Oniy by having a detailed and proper 
insight into the genesis and history ol! 
the Austrian oil drilling struggle can on 
properly appreciate who had to bear th« 
brunt of the battle for oil, and whos 
is the merit if Germany was able t 
reap the benefits so soon after her tak 
ing charge of Austrian affairs, by in 
creasing appreciably the production fig 
ures of the Zistersdorf oilfields. 

The prospects for this speedy devel 
opment were definitely favourable eve 
before Germany took a hand in the mat- 
ter, and in 1937, the year preceding th« 
annexation of Austria, Dr. Karl Fried! 
could faithfully write in the Vienna jour- 
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nal Petroleum: “We thus can look for- 
ward with perfect calm and great op- 
timism to the further opening up and 
development of the Zistersdorf oilfield. 
We can say that oil deposits are con- 
cerned of a magnitude of several mil- 
lion tons, and that the Zistersdorf oil- 
field has therefore certainly to be count- 
ed among the largest oilfields of Central 
Europe hitherto brought into exploita- 


tion.” 
His view was later more than 


firmed by facts. 


con- 


Development Under German Aegis 


Right from their entry into Austria in 
March, 1938, the Germans lost no time 
in their efforts to increase the crude oil 
output. Teams of experienced German 
geologists and oil technicians, together 
with drilling experts from foreign oil- 
fields, were drafted to the Vienna Basin. 

New equipment was installed, new 
plants established and existing refineries 
enlarged and modernized, but at the 
same time a veil, thickening as time went 
on, was dropped over Austrian oil pro- 
duction, in secret preparation for war. 
Since Austria had been included in Goer- 
ing’s well-known economic’ Four-Year 
Plan, data on the results and location of 
new wells sunk was no longer published 
officially, though it is known that a few 
months after the Anschluss promising oil 
deposits were struck at a distance of six 
miles from the original well sites in the 
Zistersdorf area, thereby considerably ex- 
tending it in length. 

German oil concerns partly took over 
from former ownership, among them the 
Deutsche Erdol and Wintershall groups 
ranking foremost. Owing to the German 
policy of secrecy imposed, there is not 
even a reliable production figure for 
1938. Information varies but most prob- 
ably 57,000 tons were gained in that 
year, though another source puts produc- 
tion at 73,000 tons. 


With the beginning of the war reli- 
able information became still more 
scanty though it is understood that more 
than 125,000 tons of crude oil were ob- 
tained in 1939, the last official figure be- 
ing for the month of July with 12,691 
tons. 


In the same month the total crude oil 
basis Austria supplied less than 20%. 
However, even so the rise was remark- 
able as in January of the same year the 
Austrian share had not even reached 
10%. In 1940 at least 250,000 tons were 
produced, and the process of doubling 
the previous year’s output was main- 
tained in 1941. It was in this period 
that Austria for the first time supplied 
over 50% of Greater Germany’s petro- 
leum production. 

From now on the tabies were turned. 
Instead of the oil regions of Northwest 
Germany the oilfields of Austria became 
the center of Germany’s supplies of nat- 


ural oil from her “own” soil. Of course 


at that time the importance of Austrian 
oil had not reached the degree of ex- 
tremity for Germany as is ‘the case to- 
day, as then the Germans could safely 
reckon on the arrival of crude oil and 
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finished products from both Roumania 
and Hungary; and were they not about 
to grasp the oil of the Caucasus? 


Nevertheless the utmost efforts con- 
tinued to enhance Austrian output and 
according to private information, which 
puts the 1942 yield at some 750,000 tons, 
results were better than ever. A new 
record was achieved in 1943, for vari- 
ous reliable sources agree than the 1,- 
000,000-ton mark was exceeded for the 
first time. 


Great Asset For German War Machine 


Whether this swift development into 
one of the principal assets in Hitler’s oil 
supply scheme still comes only from the 
Zistersdorf region or whether other regions 
contributed to it, is naturally unknown. 
Reports state that test wells have been 
sunk at different places of the Vienna 
Basin as well as in many other areas of 
Austria, including the Province of Styria. 
There is no doubt that by an increase 
of cracking plants and by the applica- 
tion of modern refining processes the 
yield of light products has been mark- 
edly increased over the poor results ob- 
tained in the earlier years, but it would 
appear that gas and Diesel oils on one 
hand, and lubricating oils on the other, 
have formed the main finished products 
secured. But these have been highly 
welcome for the German war machine. 
Indeed, as explained in these columns of 
The Petroleum Times (Dec. 9th, 1944), 
some 40% of German lubricating oil 
needs may have been supplied by Aus- 
tria, especially as it can safely be an- 
ticipated that 1944 production has been 
substantially higher than that of the pre- 
vious year. 


Shell Refinery Biggest 


What the loss or even the paralyza- 
tion of Zistersdorf would mean for Ger- 
many at a time when her synthetic oil 
production has been reduced to a mere 
fraction needs no emphasis. As to any 
synthetic plants in Austria, a country 
fairly rich in lignite but poor in coal de- 
posits, while none existed before the 
war it is understood that several—the 
main one being at Moosbierbaum, 30 
miles west of Vienna—have been in op- 
eration for some time now but little has 
been revealed as to their location and 
capacity. At least Moosbierbaum has suf- 
fered badly from Allied bombing. 

For a long time before the Germans 
seized Austria that country had, how- 
ever, large installations for refining such 
petroleum as was imported in the form 
of crude oil or as mixtures of semi-fin- 
ished products. They were all concen- 
trated in the region of Vienna, the big- 
gest of them having been the Shell re- 
finery in the Floridsdorf district of the 
capital, the Kagran refinery of the Vac- 
uum Oil Co. in the same district, the 
more recently built plant at Korneuburg 
(just opposite Vienna across the Danube) 
which was operated by the Credit Minier 
Company, and the new refinery of the 
Nova A. G. at Schwechat, a few miles 
southeast of Vienna, controlled by French 
interests and finished not long before the 








war. A smaller plant was that of t 
Fanto Mineral Oil A. G. at Vosend 
in Vienna’s southern outskirts. For sor 
years past the bulk of these plants |} 
now been used for the treatment of A 
trian oil, and there is good ground { 
the belief that part of the Zistersd 
crude output had even to be refined 
various Czechoslovakian refineries. 

All the enterprises just named, in a 
dition to some companies solely engag 
in marketing, had large storage inst 
lations on the right bank of the Danu 
in the Winter Harbour of Vienna. The: 
also, were the important storage i 
stallations of the Donau Oeltank Cor 
pany, used jointly by several compani 
This concentration of most of Austria’s 
tank capacity within the orbit of Vienna 
was due to the fact that the countr 
had no other sizeable Danube harbour, 
that of Linz in Upper Austria becoming 
important only after its enlargement by 
Germans, 


Achilles Heel of German Oil 


After the Anschluss most of the Aus- 
trian oil companies changed hands, be- 
ing taken over by their German coun- 
terparts, like the Rhenania Ossag for 
the “Shell” or the Deutsch-American- 
ische Petroleum A. G. and the Deutsche 
Vacuum Oel A. G. for the Standard-Vac- 
uum interests, or taken over by purely 
German interests like Wintershall or the 
Benzol-Verband, and as was the case in 
numerous other countries under German 
domination Kontinentale Oel Company 
gradually made its influence felt in Aus- 
trian affairs. While in the main the 
geographical distribution of the plants 
has not been affected, it would be sheer 
guesswork to give any figure of changes 
in refinery or storage capacities. 

At least it is the concentration of Aus- 
trian oil facilities in and around Vienna 
that still constitutes a unique target for 
Allied bombing, and since the principal 
Austrian oilfields, and now the most 
vital ones for Germany, are very clos 
to Vienna it is permissible to speak of 
Vienna as the Achilles heel of the tot- 
tering German oil body. Leaving asid 
the grave military consequences that 
would ensue for the German armies from 
the capture of the Vienna Basin by th 
Red Army, the loss in petroleum pri 
duction would be disastrous. 

With the major part of their synthet 
oil production being kept in disrepair | 
Allied bombing, the Germans would 
largely have to depend on the outp 
of the oilfields in Northwestern Ger 
many, an output whose value is alread 
greatly reduced by the state of the r 
fineries. 





Missouri Issues Geology Map 
Special to NP* 
ROLLA, Mo.—A composite picturt 
Missouri's mineral deposits is given it 
mineral resources map of Missouri. 1! 
suance of the map was announced 
Dr. Edward L. Clark, state geologist. 
The map, on a scale of 10 miles to t! 
inch, shows general distribution of 
different mineral resources. 
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Mr. Cordry Mr. Tatem 


C. W. Cordry has been named manager 
of the Indianapolis district, and D. M. 
Tatem manager of the Birmingham dis- 
trict by the B. F. Goodrich Co., Guy 
Gudaker, Jr., field sales manager of the 
tire division has announced. Both are 
newly formed districts. 

Mr. Cordry has been general super- 
visor in the Cincinnati district for 18 
months, also handling company oper- 
ations in the Indianapolis area. He joined 
B. F. Goodrich in Kansas City in 1937, 
and served in various sales posts. 

Mr, Tatem became district operating 
manager in Atlanta, Ga. in 1937, after 
holding a similar post in Philadelphia for 
six years, He joined the company in 
1928 as office manager and chief clerk 
in the Philadelphia district. 

° Qo ° 

Recent activities of Wayne Pump Co. 
include the appointment of Robert P. 
Eninger as manager of foreign sales de- 
partment, appointment of F, S. Harsh- 
barger as sales manager of the hoist 
division, and the awarding to Wayne of 
the third star for its Army-Navy flag. 

Mr. Eninger succeeds G. R. Amsden 
who continues with the company in the 
general sales division. Mr. Eninger has 
been with Wayne for nearly 15 years. 
He has been active in laboratory re- 
search, sales engineering, and the pro- 
motion of power pumping equipment. 

The new sales manager of the hoist 
division, Mr. Harshbarger, formerly of 
Bryn Mawr, Pa. has been vice president 
in charge of sales for the Globe Hoist 
Co., Philadelphia, for the past 10 years. 

Announcement of the awarding of 
Wayne’s third star for its Army-Navy 
“E” flag was announced by B. F. Geyer, 
president. 

a co 2 

A. K. Tice has been promoted to the 
position of vice president and director of 
sales of the Fruehauf Trailer Co. 

Harvey C. Fruehauf, company presi- 
dent, declared Mr. Tice’s advancement 
was made “in recognition of the many 
contributions” he has made to the up- 
building of the company over a long 
period. He has been in charge of the 
sales department for the last several 
years. 
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Andy Beard, has been named manager 
of the Pharis Tire and Rubber Co.'s 
service store in Newark, Ohio, Hynes 
Pitner, vice president and sales manager 
has announced. Mr. Beard has _ been 
associated with Pharis since 1932. He 
was formerly on the sales force covering 
southern Ohio, West Virginia and Ken- 
tucky. 


° bed o 


Fred D. Beecher has been appointed 
director of automotive replacement sales 
of the Thermoid Co., Trenton, N, J., 
F, E. Schuter, president has announced. 
He succeeds Charles A. Klaus recently 
resigned. 

Walter Chick, who has been assisting 
the director of automotive replacements 
sales, will continue to serve in this capac- 
ity under Mr. Beecher. 


2 bod bed 


G. C, Hoyt, vice president of the 
International Harvester Co., in charge 
of foreign operations, has announced the 
establishment by the company of schol- 
arships under which 20 Chinese students 
will be trained in the U. S. as agricul- 
tural engineers. 

The company also will send to China 
four American agricutural engineers, two 
of whom will be assigned to the Chinese 
National Agricultural Research Bureau, 


one to the University of Nanking ai 
the fourth to National Central Universit 

The first group of Chinese studeni 
will arrive in this country March 1, tl 
other group early in 1946. 

Charles W. Springer has been a; 
pointed manager of Eastern sales by tl! 
Graver Tank & Mfg. Co., of East Ch 
cago, Ind. 


oC so ° 


Mr. Springer was formerly sales mai 
ager of the barr 
division of Jones 
Laughlin Steel C 
and was a represen 
ative of the Chicag 
Bridge & Iron C 
He has a_ wel 
rounded backgroun 
of executive sales d 
rection in the ste: 
plate and __ allied 
fields. 

Mr. Springer will 
direct all of Graver's 
East Coast sales 
activities from th: 
company’s New York office. 


Mr. Springer 


Charles P, Clark, vice president of the 
Columbia Terminal Co., St. Louis, has 
been elected president of the National 
Truck Leasing System. 

The system was recently incorporated 
under the laws of Delaware. Its ob 
jectives are toward the leasing of trucks 
after the war, and according to the 





National Tube Employes Get ‘E’ Pins at Lorain Ceremony 


These three employes, representing 9000 workers of National Tube Co., Lo- 

rain, O., were presented with “E” pins by Lt. Col. Alfred E. Witte, executive 

officer of the Cleveland Ordnance District on Jan. 17 (See NPN, Jan. 31, p. 40). L. to 

R. are Col. Witte: Paul E. Schremp, co-chairman of the works labor manage- 

ment committee and president of the local C. I. O. steelworkers union; Mrs 

Mary Bogdan, who has four children in the service; and Fred W. Eisele, who 
has worked for 49 years at this plant 
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ganization, is rapidly completing its 

uns to provide truck leasing service 

any point in the United States at 

1ich such service is desired. 

The system’s headquarters are in 
Chicago. 





Big Record for Little Inch 
NPN News Bureau 
WASHINGTON—The Little Big Inch 
products pipeline started its second year 
operation last week and PAW Ickes 
noted the occasion in a statement in 
‘ich he called the line “one of the 
intry’s most potent weapons of war.” 
In its first twelve months of operation, 
kes said, Little Big Inch delivered an 
erage of 179,000 b/d of products to 
Atlantic seaboard despite fact that 
capacity movement was not achieved 
itil late last summer. 
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DEATHS 





Parker L. Melvin 


OIL CITY, PA.—Parker L. Melvin, 
president of the Pennsylvania Grade 
Crude Oil Assn. from 1940 to 1943, and 
Pennsylvania representative on the Inter- 
state Oil Compact Commission, died Jan. 
24 at his home in Bradford. He was 49. 

Mr. Melvin was head of Towne-Melvin 
Oil Co. and a partner in Matson, Towne 
& Melvin, Bradford. He had oil pro- 
ducing properties in Pennsylvania and 
Kansas. 

Member of P.I.W.C. in 1941 and 1943, 
Mr. Melvin served on executive com- 
mittees of I.P.A.A. and of A.P.I. He 
was a director of the Penn Grade Crude 
Oil Assn. and past president and direc- 
tor of the Bradford District Assn. He 
was an officer in World War I. He is 
survived by his wife and three daughters. 
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F. R. Ficken 


NEW YORK—F. R. Ficken, who re- 
tired on Dec. 1 as assistant comptroller 
of Socony-Vacuum Oil Co., Inc., died 
on Jan. 24 after a heart attack. He was 
62 years old. 

Mr. Ficken entered the company’s em- 
ploy in 1904 as a clerk in the foreign ac- 
counting department. He became chief 
clerk in 1911 and was appointed man- 
ager of the department in 1915. In 
1933, he was named assistant controller. 


2 o ° 


Cecil B. Clark 


rALLAHASSEE — Cecil B. Clark, 
director of the Florida Petroleum Mar- 
keters Assn., died at his residence here 
Jan. 15. 

Mr. Clark, president of Citizens Oil 
Co., Tallahassee, was one of the lead- 
int independent terminal operators and 
suppliers in West Florida and along the 
Florida Gulf. 
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READY 
FOR ACTION! 


PT Boat—the very name symbolizes speed and daring! 
Here, where operations are timed to the second— 
where minutes mean most— MILVACO valves and 
fittings are saving precious time in feeding the fuel 
that sends Uncle Sam’s mosquito fleet of Patrol- 
Torpedo boats into action. 

MILVACO valves and fittings are designed and 
engineered to provide a higher speed discharge in 
refueling operations —to maintain a smooth, constant, 
full and faster flow. 





And this same precision workmanship, 
accuracy and unfailing dependability, 
now serving so many military uses, are 
embodied in MILVACO’S regular line of 
commercial valves and fittings for the 
petroleum industry which are now being 
produced for your more urgent needs. 


MILWAUKEE VALVE CoO. 
MILWAUKEE, WISCONSIN 


MILWAUKEE SM) VAIVE 
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3 Methods Used in Fixing Prices for Services 
But Seller Is Limited to One That Is Applicable 


By Elwin E. Hadlick 


One of the unfortunate features of 
studying price regulations is that there 
never seems to be an end to the job of 
finding out all the rules that there are 
to be applied to any given set of facts. 

An oil jobber re- 
"cently voiced  en- 

thusiasm at finding 

a price regulation 

provision which per- 

mitted the seller to 

adopt the higher of 

two prices deter- 

mined by two differ- 

ing methods; any- 

one will well under- 

stand his enthusi- 
j asm, because gener- 

ally speaking when 

there is a choice, the 

rule says that the 
lower price shall prevail as the ceiling. 

There is somewhat of a windfall in 
the price regulation relating to ceilings on 
services (165). Some suppliers of fuel 
oil have, in the days prior to the war 
and its consequent price regulation, given 
free oil burner service. This was of 
many and varied kinds, depending upon 
conditions in the local market, and many 
other factors. 

There was a situation which called 
for a Houdini if anyone was to write 
a set of rules by which the extent to 
which the oil company was bound to 
provide free service was to be determined. 

OPA took the sound view of the 
matter and provided that suppliers of 
fuel oil who had theretofore furnished 
free maintenance and repair services in 
conjunction with the sale of the oil 
might charge the specific prices set in 
the regulation for such service. 


Mr. Hadlick 


Fuel Oil Commission Sales 


Incidentally, while it isn’t in this price 
regulation, there is another provision in 
another regulation that the elimination 
of free service in connection with the 
sale of fuel oil did not require a re- 
duction in the ceiling price on the oil. 
It’s one of those breaks that does come 
along now and then. 

We discussed last week the matter of 
commissions on the sale of petroleum 
products, and the manner in which the 
rates of commissions were exempt from 
price ceiling control by Supplementary 
Service Regulation No. 25 under Price 
Regulation 165; also the wage stabiliza- 
tion feature of the matter if the employer- 
employe relationship existed. 

We are reminded to mention here the 
provisions of Supplementary Service Reg- 


40 


ulation No. 7, issued to become effective 
in some areas as long ago as December 
1942. That regulation provided that in 
a large portion of the country any person 
engaged in the service of commission 
selling or commission distribution, from 
tank wagons, of fuel oil and heating oil, 
was permitted to charge, and any person 
purchasing such service was permitted 
to pay, three-tenths of a cent per gallon 
in addition to the maximum price estab- 
lished for such seller under the other 
provisions of the regulation. 

If the employer-employe relationship 
existed, this permission would seem to be 
subject to the wage stabilization controls, 
as discussed last week. But more im- 
portant, the broader permission discussed 





In the accompanying article, the 47th 
in his series on war-oil compliance regu- 
lations, Elwin E, Hadlick continues his 
discussion on ceiling prices for services. 
Mr. Hadlick reports that, for the time 
being at least, this probably will con- 
clude discussion of this subject. Those 
having questions concerning any war- 
oil regulation are requested to com- 
municate with Mr. Hadlick. whose ad- 
dress is Builders Exchange, Minneapolis 
2, at the same time sending a copy of 
the letter to the Editor, National Petro- 
leum News, 1213 W. 3rd St.. Cleveland 
13, Ohio. 





last week as applying to all petroleum 
products regardless of type of delivery 
would seem to supersede and take the 
place of this Regulation 7. 


General Pricing Provisions 


This brings us to a consideration of 
the methods by which prices for services 
are generally determined under Price 
Regulation 165. We are speaking here 
not of the exceptions which have been 
discussed up to this point, but of the 
general run of ceiling prices on services 
for which there is no exception. 

There are three methods of determin- 
ing a price, but the seller does not have 
his choice of methods. He must first 
consider whether Method cone applies; 
if it does he stops there; if it does not, 
he continues, but only until he comes to 
a method which does fit his situation. 


The first method is the highest price 
at which the same service was supplied 
in March 1942 to a customer of the 
same class. This method must be used 
if a seller had a March 1942 price. How- 
ever, the regulation does provide that if 
the seller, during March 1942, had a 
rate or a pricing method of determining 
his price, such rate or pricing method 


may’ be continued. The terms “rat: 
and “pricing method” are defined in tl 
regulation; anyone interested should co 
sult the definitions. 


If Formula one does not apply, the 
a seller may charge the highest price 
which he offered the same service 
March 1942 to a purchaser of the san 
class. Again there is provision for 
rate or pricing method, as in the case 
the first method. 


The third method, in case neither « 
the first two apply, is to adopt the maxi- 
mum price of the closest competitor for 
the same service to a purchaser of tl 
same class. Note in thise case, the e\ 
dence on which the price is based must 
be a competitive actual selling price and 
not an offering price. There is an u 
answered question here: may a selle: 
adopt a rate or pricing method used by 
a competitor? It would seem that | 
could, but the regulation is silent on 
the point. 


Assuming a situation where a seller 
can meet none of the requirements of 
the three methods just outlined, there is 
still a way of determining a ceiling price. 
It is the method of filing an application 
with a district office of the OPA in which 
application the setting of a ceiling price 
is sought. The appropriate district office 
in which to apply is that which has 
jurisdiction over the area in which the 
business is located and in which sales 
are made. 


An application must include a descrip- 
tion of the service to be priced, a state- 
ment of anticipated direct labor and 
material costs, and a specification of the 
proposed maximum price. There must 
also be included a full explanation of the 
reasons why a price cannot be determined 
under any of the three preceding meth- 
ods. Then, in order that OPA may have 
the entire picture, it is required that the 
applicant submit a description of the 
most comparable service if any, supplied 
in March 1942, showing present direct 
labor and material costs for it and 
present maximum price. There is of 
course the usual further requirement that 
the applicant must furnish any additional 
information required by OPA. 


The provisions relative to the effec- 
tiveness of a price applied for should be 
noted, for they differ from the provisions 
in some other price regulations, notably 
from those relating to pricing of petro- 
leum products under Maximum Pric 
Regulation 88. An applicant may not 
sell the service for which a maximum 
price is requested until the price has bee: 
approved by OPA, but the price ca 
be considered as being approved 20 days 
after the application is mailed to OPA 
or 20 days after additional data ha 
been requested, unless, within that tim: 
OPA notifies him that the proposed pric 
has been disapproved. 
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Digests of Regulations Issued Weekly Regarding Oil and 
Oil Equipment . . Reports of Prospective Regulations 
and Amendments . . Actions of Industry Committees 
and Meetings . . Editorial Comment, Interpretation. 





index of Week's War-Oil Orders 


(January 27-February 3, 1945) 


OPA—Office of Price Administration 
GMPR, SR 14-H 
portation services 

SR 14-I 
services 

SR 14-K 
and narts 
RMPR 165, RSSR 19, Region VIII Order G-5 
Oil burner services in Seattle and Tacoma 


Ceilings on certain trans- 
Ceilings on storage and terminal 


Ceilings on certain machinery 


ees 
Region VIII Order G-6—Oil burner and 
stoker services in Sacramento, Calif. area 
Region VIII Order G-7—Oil burner serv- 
ices in San Francisco and Oakland area 
RMPR 436, Am. 10—Increases for high pro- 
duction cost stripper wells 
Gen. RO 7, Am. 14—Surrender and deposit 
of ration stamps and coupons 
Rev. RO 11, Am. 45—Rations for facilities 


reinstalled after 2-2-45 prohibited 
WPB—wWar Production Board 

CMP Reg. | as am, 1-25-45- 
edure 

Pri. Reg 1-26-45—Purchase of 
equipment for nonessential civilian production 
and services 

Release re “Brownout’”? Exemptions—Exemp- 
tions from Order U-9 
WSA—War Shipping Administration 

Rate Orders 302-312 and 314—Tanker rates, 


Allotment pro- 


24 as am. 


port and terminal combinations, demurrage 
rates from various U. S. ports 
1CC—Interstate Commerce Commission 

Rev. Service Order 275—Rerouting of freight 
traffic 

Class I Motor Carrier Annual Report Form 
—New form for Class I contract motor carriers 
of property 
FPC—Federal Power Commission 


Docket G-611 and G-612—Panhandle East- 
ern Pive Line Co. application for export of 
natural gas to Canada 
BIR—Bureau of Internal 

Dept, 

Commissioner’s Letter to APIC—Taxability of 
unloading movements involving pipeline facil- 
ities from vessels to storage tanks within wharf 
area 


Revenue, Treasury 


DSC—Defense Supplies Corporation 

Notice to Applicants for Stripper Well Sub- 
sidies—New well statement due-date deferred 
to 2-15-45 
NWLB—National War Labor Board 

GO 31 as am, 1-26-45—-Restrictions on hiring 
at rates in excess of minimum 
VETERANS’ ADMINISTRATION 

Regs. under Servicemen’s Readjustment Act 
of 1944—Eligibility of veterans for education 
or training 
WMC—wWar Manpower Commission 

Reclassification of Labor Market Areas (2-1- 
45)—Critical labor shortage area 





Digest of Week's War-Oil Orders 


Office of Price Administration 


CEILINGS ON CERTAIN TRANSPORTA- 
TION SERVICES—GMPR, SR 14-H — Rev. 
Supp. Reg. 14, containing modifications of ceil- 
ings on commodities and services otherwise gov- 
erned by GMPR, has been further broken down, 
by subjects. SR 14-H regulates 12 types of 
transportation, among them: Petroleum and 
moved in bulk by barge, including 
charter rates for the Gulf and the Atlantic Intra- 
coastal Waterways; carriers performing pick-up 
and delivery or local transfer service for rail, 
notor and water line haul carriers; charter of 
tugboats; carriers other than common carriers 
within Kentucky, within 
Chicago metrovolitan area, and New York City 
metropolitan area. Issued and effective 1-29. 

CEILINGS ON STORAGE AND TERMINAL 
SERVICES—GMPR, SR 14-I—SR 14-I regu- 
lates storage and terminal generally, 
controls terminal services and 
But since 
nany storage and terminal services previously 
subject to GMPR been de- 
ired “public utilities’ by a Supreme Court 
cision, and therefore exempt from price con- 


trol, only 


products 


pertorming services 


services 
ind snecifically 
Ik storage of licuid commodities. 


nsidered have 


certain restricted storage operations 

interest to oil industry are covered, such as 
storage of nackaged commodities, services con- 
nected with storage and distribution of aviation 


soline for War and Navy Depts., storage and 





CODE: AO—Administrative Order; CMP 
—Controlled Materials Plan; D—Directive; 
FDO—Food Distribution Order; GMPR— 
General Maximum Price Regulation; GO— 
General Order; Interp.—lInterpretation; L 
—Limitation Order; M—Conservation Or- 
der; MPR—Maximum Price Regulation; 
P—Preference Rating Order; PAO—Petro- 
leum Administrative Order; Pri. Reg.—Pri- 
orities Regulation; Proc. Reg.—Procedural 
Regulation; PS—Price Schedule; RO—Ra- 
tion Order; RPS—Revised Price Schedule; 
SO—Supplementary Order; SR—Supple- 
mentary Regulation. 
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handling of alcohol for Defense Supplies Corp., 
and terminal services performed in Oregon. 
Issued and effective 1-29. 

CEILINGS ON CERTAIN MACHINERY 
AND PARTS—GMPR, SR_ 14-K — Governs, 
among other things, ceilings on new commercial 
motor vehicles, secondhand electric motors of 
% H.P. or less, and reconditioned valves and 
used valves. No substantive change from pro- 
visions of old Revised SR 14, Issued and effec- 
tive 1-29. 

OIL BURNER SERVICES IN SEATTLE 
AND TACOMA CITY AREAS—RMPR 165, 
RSSR 19, Region VIII Order G-5—Seattle and 
Tacoma ceilings now King and Pierce 
Counties, Washington. 1-13, effective 
1-18. filed 1-26. 

OIL BURNER SERVICES IN SACRAMENTO 
AREA—RMPR_ 165, RSSR 19, Region VIII 
Order G-6—Sacramento area redefined, by spe- 
cific boundaries, to include much outlying terri- 
tory. Issued 1-17, effective 1-22, filed 1-26. 

OIL BURNER SERVICES IN SAN FRAN- 
CISCO AND OAKLAND AREA—RMPR 165, 
RSSR 19, Region VIII Order G-7—San Fran- 
cisco and Oakland area defined as including a 
number of suburban towns. Issued 1-17, effec- 
tive 1-22. filed 1-26. 

INCREASES FOR HIGH - PRODUCTION - 
COST STRIPPER WELLS—RMPR 436, Am. 10 

(See p. 11, Jan. 31 NPN.) 

SURRENDER AND DEPOSIT OF RATION 
STAMPS AND COUPONS—Gen,. RO 7, Am. 
14—_The person turning in stamps for surrender 
or deposit must sign his name on the face of 
the envelope, which signature will constitute a 
certification as to the truth of the statements 
written on it. Issued 1-29, effective 2-2. 

RATIONS FOR FACILITIES REIN- 
STALLED AFTER 2-2-45 PROHIBITED— 
Rev. RO 11, Am, 45—( See pp. 12-13, Jan. 31, 
NPN.) 


War Production Board 


ALLOTMENT PROCEDURE—CMP I as am. 
1-25-45—-New section inserted concerning ad- 
justments for purchases on other than authorized 
controlled material orders, that is, consumer 
must charge his allotment account with con- 


cover 
Issued 





trolled materials bought under Pri. Reg. 13 or 
Direction 48 to CMP 1, except under certain 
specified circumstances. Permitted methods of 
disposal of Class A products which prove to be 
not needed, too late to prevent delivery by 
manufacturer, are also outlined. Issued 1-25. 

PURCHASE OF EQUIPMENT FOR NON- 
ESSENTIAL CIVILIAN PRODUCTION AND 
SERVICES—Pri. Reg. 24, as am, 1-26-45—— 
All limitation orders formerly on List A (un- 
rated orders permitted) deleted. Unrated or 
non-authorized purchase orders already placed, 
but not shipped, at time of such deletion 
may not be filled, without WPB authorization 
specified on apvlicable restriction order. 

EXEMPTIONS FROM PROVISIONS OF 
UTILITIES ORDER U-9—Release re “Brown- 
out” Exemptions—Five areas in the U. S. in- 
cluding Pacific Northwest and most of Texas, 
have been declared exempt from U-9’s pro- 
visions (prohibition of use of electricity for dis- 
play lighting) as well as portions of three 
New York New Mexico 
counties, all of which use either hydro-electric 
power or natural gas (not scarce locally) to 
generate electricity. Issued 1-27. 


counties and four 


War Shipping Administration 


TANKER RATES, PORT AND TERMINAL 
COMBINATIONS, DEMURRAGE RATES 
FROM VARIOUS U. S, PORTS—WSA Rate 
Orders 302 through 312, and 314—Oil tanker 
rates set for Gulf to Atlantic ports (U.S.); 
U. S. Pacific ports to Canadian Pacific ports; 
Gulf ports to Bermuda, to Central America, 
and to Canal Zone; U. S. Pacific ports to 
Alaska and to Hawaiian Islands. Tanker rates 
set for transporting bulk creosote from Atlantic 
to Gulf ports (U. S.), for transporting benzol 
from Atlantic to Gulf ports (U. S.) and be- 
tween U. S. Pacific ports; for transporting 50% 
liquid caustic bulk between U. S. 
Pacific Coast ports and in wing tanks from 
U. S. Atlantic ports to Netherlands West Indies. 
Demurrage rates per hour for vessels under 
9000 D.W.T., under 14,000 D.W.T. and over 
14,000 D.W.T. are $55, $85, and $145. Issued 
and approved 1-22. 


soda _ in 


Interstate Cocnmerce Commission 


REROUTING OF FREIGHT TRAFFIC— 
Rev. Service Order 275—Area affected by Serv- 
ice Order 275 extended to cover 18 states and 
District of Columbia in northeastern section of 
U. S. E. W. Coughlin, 59 E. Van Buren St., 
Chicago, appointed ICC agent to divert or re- 
route loaded or empty cars when necessary, 
regardless of routing shown on bill of lading. 
Issued 1-27, effective 1-29, expires 3-31. 

ANNUAL REPORTS OF CLASS I CON- 
TRACT MOTOR CARRIERS OF PROPERTY 
—Annual Reports Form—Form prescribed 12- 
16-43 superseded by Form A, to be filed in 
duplicate in the Bureau of Motor Carriers, ICC, 





OIL-LAW-Gram Service 


Complete texts of all orders or amend- 
ments digested in war-oil orders can be had 
from Platt’s Oil-LAW-Gram, 1213 West 
Srd street, Cleveland 13, Ohio. Minimum 
charge single copies $1. Copies of these 
texts are always in stock but large orders 
can be promptly filled by reprinting as 
plates and stencils are also kept. 

Complete daily Oil-LAW-Gram service, 
with necessary binders, $100 per year in 
advance. 

Due care and judgment have been taken 
in preparing and publishing these digests 
and in reproducing the original texts buat 
the publisher does not warrant their abse- 
lute legal completeness nor accuracy. Im- 
portant decisions by the reader should be 
made only after careful study ef complete 
texts. 














rt 


ee Ln e 


NATURAL GAS SERVICE. BEYOND CITY MAINS 


INFLAMMABLE 


@ 3,500 gallon Butane—Propane 
semi-trailer designed for 200-Ib. 
working pressure. ASME code. 
Hartford Inspected. 


Butane-Propane 





"Frameless" SEMI-TRAILERS 


@ In Columbian Butane-Propane transportation units you get 
the same famous “LESS DEAD WEIGHT and MORE PAY 


LOAD” advantages to be found in all Columbian “Frameless” 


Semi-Trailers. Here you also get the sound underlying prin- 
ciples of design that have for years made Columbian Semi- 


Trailers outstanding profit producers. 


In the construction of transportation equipment, welding 
economy and efficiency has reached its greatest degree of 
perfection in Columbian Semi-Trailers. Columbian’s skilled 
engineers and designers know how to use the process for 


better balance, easier pulling qualities that assure maximum 








benefit to you. 


TRUCK TANKS and SEMI-TRAILERS 


Columbian Truck Tanks and Semi-Trailers are available on approved 
Certificates of Transfer. File ODT-663 (formerly PD-663) application at once 
for units you need. We will gladly furnish forms and other assistance 
in filing your applications. WRITE us at once for catalog. 


COLUMBIAN STEEL TANK CO. 
KANSAS CITY, MISSOURI 


___War-Oil Compliance 


Washington, D. C. by March 81 of year fo! 
lowing one to which it relates. Issued 12-2¢ 
filed 1-22, effective 1-1. 


Federal Power Commission 


PANHANDLE EASTERN PIPE LINE CO 
APPLICATION FOR EXPORT OF NATURA\I 
GAS TO CANADA—Docket G-611 and G-61 

-Any requests for hearings or protests cor 
cerning application should be filed by 2-8-4 
with Federal Power Commission in Washingtor 
Jan. 6th application seeks permission to cor 
struct facilities near River Rouge, Mich., f: 
exporting natural gas from Panhandle an 
Hugoton Fields to Canada, at specified rates 
during all months of the year except January 
February, March, and December. Issued 1-24 


Bureau of Internal Revenue, 
Treasury Department 


TAXABILITY OF UNLOADING MOVE 
MENTS INVOLVING PIPELINE FACILITIES 
FROM VESSELS TO STORAGE TANKS 
WITHIN WHARF AREA—Letter of Commis 
sioner to A.P.I.C.—Answer to A.P.1.C. 11-28 
44 letter states that “Bureau will continue t 
follow the long-established rule of not con 
sidering as transportation by pipeline unloading 
services involving pipeline facilities from vessels 
or barges to the first available storage within 
the conceded wharf area’. Issued 1-9. 


Defense Supplies Corporation 


NEW WELL STATEMENT DUE-DATE 
DEFERRED TO 2-15-45—DSC Notice to Ap- 
plicants for Stripper Well Subsidies—Issued 
1-22. 

OPA CORRECTIONS TO STRIPPER WELI 
SUBSIDY LIST—DSC Letter to Applicants 
under Reg. 7—Minor errors in Schedule ‘A’ 
corrected, as well as St. Francisville Pool, Indi- 
ana, subsidy from 25c to 35c, and Milroy Pool 
Oklahoma from 25c to 35c. Issued 1-15. 


National War Labor Board 


RESTRICTIONS ON HIRING AT RATES 
IN EXCESS OF MINIMUM—GO 31 as am 
1-26-45—-Whenever WMC certifies in writing 
to an agent of NWLB that an employer engaged 
in critical or essential war work has observed all 
WMC regulations and is faced with a critical 
hiring problem due to limitations of GO 31 
the NWLB agent shall authorize within 5 days 
of certification’s receipt, hiring of workers by 
such employer without regard to GO 31. Those 
hired must be persons laid off or discharged 
from last positions because of cutback or elimi 
nation of essential war work, or persons em 
ployed in non-critical or non-essential work 
and rate may be any rate without appropriate 
range of job classification corresponding to 
ability and experience. Where rate in former 
job was below minimum of new employer’s ap 
propriate rate range, minimum must still bs 
paid, but hiring of such person at above mini 
mum rate is subject to the 25% limitation of 
GO 31. WMC will report details monthly t 
NWLB agent. Issued 1-26. 


Veteran’s Admini: tration 


ELIGIBILITY OF VETERANS FOR EDU- 
CATION OR TRAINING—Regulations under 
Servicemen’s Readjustment Act of 1944—De 
tailed rules set forth as to eligibility of veterans 
for training for various specified periods, filing 
of applications, necessary evidence, deductions 
in computing active service, payment of sub 
sistence allowance, right of appeal, etc. Issued 


1-18, filed 1-27. 


War Manpower Commission 


CRITICAL LABOR SHORTAGE AREAS— 
Reclassification of Labor Market Areas, 2-1-45 

Adrian, Mich., removed from Group I (criti 
cal) to Group II, Portland, Maine, from Grout 
II to Group III, Talledega, Ala., from Grou, 
III to Group II, and Atlantic City from Grou; 
IV to Group III. Issued 2-1. 
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YEAR ater YEAR atter YEAR, Dodge Owners Say, 


TRUCKS THAT FIT THE 





SEE YOUR ilibileys Dense 


FOR New 





JOB...LAST LONGER!" 


BUY WAR BONDS 


This Dodge has delivered 430,700 miles... it’s still giving dependable service! 


“My eleven Dodge trucks have been on the 
road day and night since Pearl Harbor,”’ writes 
Royce Nix of Texarkana, “hauling lumber 
and heavy machinery for aircraft production. 


“This one’s rolled up over 430,000 miles, and 
that’s typical of the long service I get from all 
my Dodge trucks. Trucking is my business,”’ 
continues Mr. Nix, “‘so I watch operating costs 
like a hawk. They’ve got to be low or I couldn’t 
stay in business! 

“‘Here’s another thing—we’ve never been held 
up for lack of parts. And we can have needed 
parts installed without a lot of trouble and 


expense—that’s because Dodge trucks are 
built that way!”’ 

Do you want that kind of hauling equipment? 
Then see your Dodge dealer—now—about 
trucks to fit your job .. . trucks to give 
you more dependable, longer-lasting, MORE 
ECONOMICAL transportation. 


* * * 


NOW AVAILABLE IN 12 AND 2-TON CAPACITIES 
Dodge is building new 114 and 2-ton trucks in 
limited quantities for essential use. See your 
Dodge dealer for the right Dodge Job-Rated 
truck to fit your job. It'll save YOU money! 


DODGE DIVISION OF CHRYSLER CORPORATION 





DODGE Weed TRUCKS 


FIT THE JOB...LAST LONGER 











TRUCKING INDUSTRY HAS 
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CONTRIBUTED TREMENDOUSLY TO WAR PRODUCTION 






TUNE IN MAJOR BOWES, CBS, THURSDAY, 9 P.M. E.W.T. 














OW! MOTOR OUTLOOK 


(Continued from p. 16) 


amount to 57,500,000 pounds for tl 
first quarter of 1945.” 

Another serious aspect of the tire (a1 
rubber) program is the size of the stocl 
pile of crude, natural rubber—estimat: 
to be less than 98,000 tons on Jan. 
1945. Basically, the problem of pr: 
ducing a sufficient number of tires 
inextricably interwoven with the prol 
lem of organizing increased mass pri 
duction. In 1939, 1940 and 1941, tl 
U. S. respectively processed 592,00( 
648,500 and 775,000 long tons of nat 


¥ — ural rubber. About 92 per cent of thi 

ou re looking at eee a rubber was collected from _plantatior 
© oH ‘ 

Modern Fire Protection 














in the Far East. 


A tabulated history of our crude rub 
ber stocks follows: 












j i Year Long 

You learn some amazing things about modern fire protection Ending a 
when you see how quickly C-O-TWO detects and extinguishes 1939 125.800 
H 1940 268,864 

fires. In the first place, there will be no clean-up or mop-up aes nee 
after a fire. Hence no shut down. Carbon dioxide gas is the 1942 422.714 
° . 1943 39.594 

fastest non-damaging fire killer. Portables with the famous ne ee 











C-O-TWO Squeez-Grip valve are so easy to operate that even 
a child can use them. C-O-TWO Smoke Detecting cabinets and aul ie mae ace cakes eee, 
Fire Extinguishing Systems, with the original C-O-TWO pres- Scrap rubber reserves sufficient for th: 
sure operated release, can be installed in your plant to protect — hye R arn meek L yoga — 
a number of spaces from one battery of cylinders. Electrical retonapl ees y trey se palling Fapsconosnen 
fires can be controlled without damage to valuable machinery. ao 


ly short supply. 
Indeed, C-O-TWO is the most modern method of fire protection. To compensate for the tremendous and 


’ at one time disaster-threatening loss of 
it's Safer . . . It’s Faster. crude rubber from the Far East, Amer- 
ican industry under the auspices of the 
Government began a program of manu 
facturing synthetic rubber. Production 
of the three important types of synthetic 
rubber under this program is told in 
the following table: 


This tabulation shows what has hap 
















C-O-TWO Kills Fire . . . Saves Lives ... It’s Modern 








Year Long 

Ended Tons 

~*} i 1942 3,600 

s ae _ 1943 207,450 

| ri y fe 1944 735,000 
-—rs 5 nis 













Natural Rubber Needed 


a) «| 
7} ee A} 
| | ee, Replacement of crude rubber by th« 
i] ry synthetic product ranks as one of the 


great achievements of the war, WPR re 
ports. The decline in the crude rubber 
supply, however, is of vital importance: 
1 esse gsmeoen pobenicinas all because it must still be used in a ce 
tain percentage in the manufacture of 
heavy truck tires. 
! In discussing the labor situation in 
tire factories, WPB officials said that the 
Army had released 1,500 experienced 
men to the factories. Several thousand 
additional workers are still needed t 
handle existing facilities. 

A $70,000,000 government-financed 
expansion program for the manufactur 
of truck tires has been ordered, with 
some new truck tire plants expected t 
start production in the second quartet 
of this year. Plans are also being for 
me mulated for the building of more fa 
cilities to produce rayon cord and carbor 


black. 


February quotas of tires allocated by 


OPA are as follows: : 
ENT C 0) Vi PA N Y Passenger and motorcycle, 1,485,000 
“Ur (against 1,800,000 for January and 2,- 
NEWARK 1 NEW JERSEY 000,000 for December last). 
aes Ie Truck and bus, 294,160 (against 326, 
Sales and Service in a ee Unie’ sete seg panei 900 for January and’ 400,000 for Dé 
AF ATEL WITE ae N MANUF A¢ RING MPANY ? 


cember last). 
Tractor-implement, 53,360 (agains 
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0,000 for January and 70,000 for De- 
mber last). 

ODT officials explained that it is pos- 
ble to fill only 60 per cent of the ap- 
roved top priority applications for 
eavy truck tires. There was a backlog 
f unfilled applications for 100,000 truck 
res aS of December 3l, 1944, 

Truck and bus tires manufactured in 
441 totaled 12,000,000; during 1944, 
illy 14,630,000. Released for ration- 
ig by OPA were 4,591,000 tires. The 
lance went directly or indirectly to 
e military. 

ODT reports that commercial vehicle 
perators are expected to receive only 
bout half of their estimated tire re- 
quirements during the first quarter of 
1945. As claimant agency for essential 
commercial motor vehicle transportation, 
ODT requested 2,241,889 tires for new 

hicles and replacement purposes for 
the first quarter. 

Says Col. J. Monroe Johnson, ODT 


director: 


“With trucks hauling more and more 
war freight, raw materials, supplies for 
the civilian front and produce from 
farms, truck operators face equipment 
shortages, particularly of heavy duty 
tires. Military demands are cutting heav- 
lv into the tire supply. 


Expects Truck Layups 


“Present indications are that only 
ibout 50 per cent of the essential com- 
mercial transportation tire needs will be 
met during the first quarter of 1945. 
Many trucks already are down for lack 
f replacement tires and, as this num- 
ber can be expected to increase, a se- 
rious disruption of highway transport is 
possible. 


“The passenger load on_ inter-city 

ises continues to mount. These lines 
ire now carrying three passengers for 
every one carried before the war. Their 
peration becomes increasingly difficult 
ecause of shortages of replacement tires 
ind parts and of new buses—shortages 
that will certainly continue into 1945.” 


Even used tires are in short supply, 
wcording to ODT. The extra tires turned 
in to the government in 1942 (11,000,- 
000 of them) included enough service- 
ble or repairable tires to carry drivers 
through the time of the early shortage, 
but the most serviceable tires are prac- 

ally gone now. 

ODT and the former Office of the 
Rubber Director have continually stressed 
the importance of conservation in the 

of tires, whether on civilian or mili- 
tary vehicles. They cite General Eisen- 
wers vlea to those who run the 
Army’s supply lines: “The war will be 
edlessly extended unless we _ extract 
every possible mile from our tires.” 

“To keep the war program rolling on 

bber, everything must be done to get 

most out of the available tire sup- 
ly,” ODT maintains. “Every driver 
ist drive carefully, keep proper pres- 
res, maintain a car pool and recap in 

* 

“Unless worn treads are recapped be- 

re the casing of the tire is ruined, there 

iy not be enough tires on wheels to 
p essential transportation running.” 


In addition to the tire problem, the 
med services are concerned over the 
ortages of tire chains for militerv ve- 
les, especially those going to the bat- 








fronts. Army officials are faced with 
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The true test of 





is performance! 





The octane number rating as the sole factor in valuing 
gasoline has been challenged repeatedly by reputable oil 
chemists and technical experts. No one denies that anti- 
knock performance is desirable in a motor fuel, but other 
factors are equally, if not more, important. These factors 
should be evaluated and considered along with octane in 
determining what makes a Premium Fuel. 


More mileage—increased power—less carbon—gum 
inhibiting—cooler running—better lubrication—longer life 
—fewer repairs are all desirable factors in motor perform- 
ance. Any motor fuel which has been tested under actual 
road conditions over a period of years and has proved that 
it has all of these qualities is truly a Premium Quality 
Gasoline. 





as 


Introduced in 1917 Lubri-Gas has gained an increasingly 
enthusiastic acceptance. Prominent transport truckers, certain 
army service forces, airports, state highway divisions and ihou- 
sands of private car owners now use Lubri-Gas and endorse it 
by their repeat purchases. Lubri-Gas has passed the Test of 
Performance. It is Anti-Carbon, Anti-Friction, Anti-Gum, 
Anti-Knock. Lubri-Gas is Premium Quality Gasoline. 











Write for complete Lubri-Gas file. 


LUBRI-GAS 


LABORATORIES . LUBRI-GAS 
211 No. LaSalle Street 
Chicago 1, IIlinois Registered Trademark 


‘“‘Cleans and Lubricates As It Powers the Motor’’ 
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the choice of accepting trucks without 
chains before shipment overseas, or hold- 
ing up acceptance until the trucks can 
be equipped with chains, WPB said. 

ODT emphasizes the following points, 
among others, in discussing the tire sit- 
uation: 

Passenger and bus tires carry four out 
of five workers to their jobs. Local buses 
carry five passengers today where for- 
merly they carried three. Intercity buses 
transport three times as many passen- 
gers as before the war. Heavy-duty 
trucks carry more freight than ever be- 
fore in history. 


THE PASSENGER CAR SITUATION 


The future of civilian passenger car 
transportation in America looks grim 
with automobiles disappearing from 
highways at the rate of about 4,000 daily 
or nearly 1,500,000 annually due to such 
factors as scarcity of tires, replacement 
parts and mechanical deterioration, ac- 
cording to the Office of Defense Trans- 
portation. 

The February quota of 2,000 new 1942 
cars, just announced, reveals that a cut 
of one-third will be made in the num- 
ber of such passenger cars available for 
rationing in that month. OPA adds 
that the estimated current stockpile of 
new passenger cars available for ration- 
ing is now under the 12,000 level. 
(Note: Before rationing, 10,000 passen- 
ger cars were sold daily in the United 
States.) 

No new passenger cars will be pro- 


duced in 1945, WPB says. 
Further Cut Possible 


In viewing the February figure, it is 
not to be assumed that the new car stock 
pile will be exhausted in five or six 
months, OPA says. Reason: All 1942 
cars are rationed and many persons 
have new car certificates, which they 
use to buy second-hand 1942 cars or do 
not use at all. An inventory check of 1942 
cars is now being made by OPA. The 
data should be available within 60 days. 
If the inventory reveals that the bottom 
of the stockpile is imminent, there may 
be a still further cut in the eligibility 
list for new cars. 

Scrapping of private passenger auto- 
mobiles continues at a high rate and the 
total number of such cars in the hands 
of essential drivers is getting danger- 
ously low. ODT, making its study from 
sources other than registrations, esti- 
mates that the national total of passen- 
ger cars as of Jan. 1, 1944, was 25,900,- 


000. This figure dwindled to 24,400,- 
000 as of Jan. 1, 1945. It is estimated 
that of these 24,400,000, approximately 
23,750,000 are actually in use and that 
650,000 are immobilized. ODT warns 
that if shortages of replacement and re- 
pair parts become severe, this number 
may increase. 

Officials are convinced that it will re- 
quire three record-breaking post-war 
years to fill the pent-up public demand 
for new automobiles — estimated at be- 
tween 12 to 15 million cars. 

ODT believes that 20,000,000 private- 
ly-owned cars in the hands of essential 
drivers would constitute the minimum 
that could keep the American civilian 
economy operating efficiently. Ordin- 
arily, a margin of 3,750,000 cars over 
this critical number might be considered 
adequate, but cars that are in the hands 
of essential motorists are receiving hard- 
est usage, ODT said, and consequently 
are breaking down first.. As a result, a 
gradual concentration of good cars in 
the hands of “non-essential” drivers is al- 
ready occurring. 

It is difficult to determine accurately 
the exact number of automobiles in the 
United States, which are in running con- 
dition and on the highways. The Pub- 
lic Roads Administration has figures on 
registrations which are revelatory, but 
do not allow for sale, transfer and ob- 
solescence. The PRA statistics follow: 


Automobiles 

Year 

1941 29,524,101 
1942 27,868,746 
1943 25,912,730 
1944 25,270,000 

Buses® 
194] 88,800 
1942 105,410 
1943 106,702 
1944 106,860 
Trucks 

194] 4,859,244 
1942 4,608,086 
1943 4,480,176 
1944 4,469,200 


*Buses are registered with trucks in some 
states and with automobiles in others. 


Transit Systems Overburdened 


Local transit systems in all sections of 
the country except the Northeast con- 
tinue to carry heavier passenger loads 
with each succeeding month. For the 
entire country the number of passengers 
carried has increased from 14 billion in 
1941 to 23 billion in 1944. Transit sys- 
tems in many large cities have more 
than doubled their passenger loads since 





processing apparatus. 


for fullness or emptiness. 
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It Ends Overflow Waste 


FARATRON ELECTRONIC OIL LEVEL CONTROL unfailingly 
controls the exact level of oil (crude), gasolene or any 
similar product in any type of tank, bulk storage or 


Operated by electronics, the Faratron is absolutely safe 
and trouble-free. Either signals or directly controls the level 


Write for detail bulletin 466 N. 


LUMENITE ELECTRONIC CO. 


CHICAGO 5, ILL. 



























the beginning of the war. Shortages 
equipment and manpower mean tl! 
buses and street cars will be crowded a 
uncomfortable and that staggered wo 
ing hours must continue, ODT said. 


Production of all types of commer 
and military trucks in 1944 exceeded 
1943 output by close to 70,000, with t 
most significant increase being in t 
heavies, 16,000 pounds or over, accor 
ing to WPB Automotive Division. P: 
duction failed to meet the year’s to 
program by only 5%. Despite the sh: 
increase in heavy truck producti 
achievement in these sizes was still 10 
below the program. There was no civ’! 
ian light-truck production in 1944. 


WPB officials stated that the out; 
of commercial and military trucks du 
ing 1944 was 743,750. This figure does 
not include commercial buses, half 
tracks or armored cars. An examination 
of the year’s statistics discloses that there 
was a substantial increase in the num- 
ber of light-heavies and heavy-heavies, 
particularly for the armored forces. 

Total military and commercial truck 
production in 1944 was estimated as fol- 
lows: 

Light trucks, 247,113; medium, 175.- 
370; heavy, 321,267. Total, 743,750. 

Production of trucks in 1943 totaled 
675,502 while in 1942, when civilian 
production was continued for the first 
two months, 796,927 trucks came off th 
assembly lines, although a relatively 
large part of these were lights, WPB 
said. 


Light Civilian Trucks Coming 


The 1945 production program has 
been established as 869,212 trucks of all 
weights and categories (including half 
tracks and armored cars), or about 60,000 
more than the comparable 1944 pro- 
gram. An important increase in the new 
program is that of 40,000 light truck 
units for civilians where as there was n 
light production for civilians in 1944 
The 1945 production will be allocated as 
follows: ODT, 186,792; FEA, 56,511; 
Maritime Commission, 675; Canada, 55 
Off-Highway use, 1,416. The balance 
represents direct and indirect military 
allocations. The 1945 truck program 
may be subject to change with revisions 
in military requirements. 

WPB’s estimated 1945 truck program 
may be summarized as follows: 

Light trucks, 296,985. By quarters: 69,005 
77,494, 75,830, 74,656. 

Medium trucks, 184,436. By quarters: 50 
411, 45,624, 44,348, 44,053. 

Light heavy trucks, 322,734. By quarter 
82096. 80.756, 81.047, 78.835. 

Heavy-heavy trucks, 65,057. By quarters 
19,992, 18,055, 15,430, 11,580. 

All trucks, 869,212. By quarters: 221,504, 
221,929, 216,655, 209,124. 

The 1945 commercial trailer program 
important to both industry and _ trans 
portation, vas announced by WPB by 
quarters as follows: 

First quarter, 7,232; second quarte: 
5,000; third quarter, 5,000; fourth quar 
ter, 5,000; total for year, 22,232. 

Less than one-fourth of the moto! 
trucks estimated as needed to meet « 
sential civilian transportation requi! 


ments during 1945 will be produced and 


distributed to commercial operators. A 
thorized civilian program amounts 
186,792 light, medium, light heavy a 
heavy trucks or 21.4% of ODT’s stat 
requirement of 773,935 vehicles. 
ODT, as claimant agency for comm 
cial vehicles estimates that farm tru: 
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ind _ off-the-highway farm vehicles to- 
aled 1,550,000 in 1944 and will total 
,630,000 in 1945. The average age of 
arm trucks is between 7-8 years. The 
,ation’s farmers, WFA estimated, could 
ise 200,000 new trucks this year, but 
robably will get about 60,000. 
BATTERIES 

Currently the greatest threat to U. S. 
ransportation — military and civilian — 
omes from the shortage of lead, ma- 
erial used in the manufacture of bat- 
eries. A decreased lead supply will re- 
juire a 40% cut in metal available for 
ivilian batteries. 

The 1945 lead supply will be approxi- 
nately 20 per cent below requirements, 
t is estimated. Curtailment of lead con- 
truction for all non-military uses seems 
» be umavoidable. Lead assigned for 
ivilian battery construction may be cut 
from about 224,000 tons in 1944 to 148,- 
000 tons in 1945. 

ODT estimates that storage battery 
requirements in 1945 will amount to 
19,000,000 units. There is no signifi- 
ant reserve of storage batteries. Rea- 
son: Such batteries cannot be stockpiled. 
If ODT’s estimates of battery require- 
ments are verified in the face of antici- 
pated shortages, vehicles will disappear 
from the highways at a progressively in- 
reasing rate. 

BUSES 

With the transportation load on buses 
increased in some war-producing areas 
from 25 to 250 per cent, production of 
new commercial carriers in 1945 will 
double the 1944 output, according to in- 
formation provided by. the WPB Auto- 
motive Division. 

In reviewing the commercial bus sit- 
uation, the Automotive Division said 
that 1944 production will total 5,087. 
This figure includes the December fore- 
ast. This is more than three times 
greater than the number of commercial 
carriers made in 1943 when the produc- 
tion totaled 1,613. This low 1943 pro- 
duction was attributable to the lateness 
in authorizing the bus program and the 
existence of some “very weak months.” 
On the other hand, production was ex- 
tremely high in 1942 when trucks were 
badly needed as war production got un- 
der way. The 1942 output was 8,337. 

Slightly fewer than 10,000 commercial 
buses are scheduled for production in 
1945, or almost double the 1944 figure. 
WPB officials explained that this is ne- 
essitated by the fact that many buses 
ave outlived their usefulness. 

The impact on public carriers has in- 
reased tremendously as a result of 
breakdown of automobiles, gasoline ra- 
tioning, scarcity of tires and spare parts 
nd other factors. 

WPB’s summary of production of buses 
n 1944 follows: Integral buses, 5,000; 
ody-on-chassis buses, 8,380; Army and 
Navy body-on-chassis buses, 2,500. 
SPARE PARTS 

Production of permitted spare parts 
or civilian needs was accelerated in 
944 to reach an all-time record value of 
3750,000,000, it was revealed by the 
WPB Automotive Division. Production 
imped from approximately $162,000,- 
00 in the first quarter to about $210,- 
100,000 in the fourth quarter. An ad- 
litional load, at least as great as the 
ivilian, was placed on the industry to 
wovide spare parts for military use, of- 
cials said. 
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For comparative purposes, the Automo- 
tive Division revealed that 1943 produc- downtown 
tion of these “functional” spare parts to- 
taled $440,000,000 while in 1942 it was | 
affected the automotive industry in 1944, 
WPB officials said that the labor sup- 
ply improved somewhat during the year, at Your 
Importation of Barbados and Jamaica 
labor was effective in alleviating em- doorste 
ployment conditions in some critical 
areas. The chief labor bottleneck dur- 
ing to suffer from severe manpower 
shortages. 
Labor prospects in 1945 are consid- 
conditions. 
About 6000 more workers could be 
used immediately for machine shops, pro- 
850,000 workers are employed in plants 
owned or operated by the automotive in- 
dustry. a 
to a large measure by the insufficiency 
of labor and management at the foundry 
level. This shortage is expected to con- 


The high-rate production is expected 
to continue throughout 1945, WPB said. 
$330,000,000. 
THE LABOR SITUATION ST LO 1 S 
In discussing the labor situation as it . 
and they hope that it will look “health- 
ier” in 1945, 
ing 1944 was in the forge shops and 
foundries. The foundries are continu- 
ered generally favorable, though there 
will be the usual losses due to seasonal 
duction of end products and in the as- 
sembly plants, officials said. About 
One of the highlights of the year was 
the critical shortage of castings, created 
tinue in 1945, though the problem is be- 
ing gradually solved. 
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BLACKMER ROTARY PUMPS 


SELF-ADJUSTING FOR WEAR 
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HAND BULK TRUCK 
PUMPS PUMPS PUMPS 


1% to 25 GPM 
For barrel or 50 to 750 GPM 35—50—30 GPM 


tank service Single or twin Double Bearing 


Due to the “BUCKET DESIGN” (swinging vane principle) these 
pumps automatically compensate for wear. When the buckets 
are finally worn out, a 20-minute replacement job restores the 
pump to normal capacity. 


WRITE FOR BULLETIN NO. 102: Pumps for the Petroleum Industry 


BLACKMER PUMP COMPANY 


1880 Century Avenue Grand Rapids 9, Mich. 
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Oil Markets — 





Market Reports 
ATLANTIC COAST — Suppliers ear- 


lier in week were somewhat optimistic 
that a break in the weather coupled with 
the “72-hour embargo” on freight ship- 
ments would ease the critical fuel oil 
shortage throughout the New York area. 
However, further storms made it again 
necessary to place another embargo on 
shipments and further complicated the 
supply problem. Kerosine was reported 
so scarce that many distributors are en- 
tirely without product. 


o ° 2 


GULF COAST — Prices remained un- 
changed throughout the week. Markets 
were generally unchanged with all re- 
fined products closely held. 
mand for residuals reported. 


Heavy de- 


oO a o 


PENNSYLVANIA — Continued snow 
storms and cold weather are still hamp- 
ering production of crude throughout all 
Western Pennsylvania markets. ‘Short 
haul transportation is reported unim- 
proved with a shortage of transport trucks 
impeding deliveries. Lube oil demands 
so heavy refiners are “hard put” to fill 
any orders other than government com- 
mitments. 


< @ a 


MIDWEST — No price changes Al- 
though supplies of all products are short, 
transportation is still the big bottleneck 
Refiners and marketers report that tank 
cars are very difficult to obtain and 
when any are received and shipments 
sent out, the tank cars do not come back, 

Serious shortage of fuel oil is antici- 
pated in Michigan before the winter is 
over, and all exports to Dist. 1 from that 
area either have been or are being dis- 
continued in an effort to off the 
prospective shortage. A reduction in 


head 


crude runs for February, partly due to 
severe weather slowing 


up production 





and laying up crude hauling trucks, ac- 
counts for some of the product shortage. 

Delivered-at-destination prices on light 
burning oils are now being worked out 
by OPA and are to be made effective as 
soon as the industry has had an oppor- 
tunity to study the proposed amendment 
to MPR 88, which is to be circulated for 
that purpose. 

2 ° a 


CALIFORNIA — Supplies of second 
grade gasoline were increasing here last 
week as service stations reported their 
sales were off. Heating oils still were in 
heavy demand as rainy weather struck 
the coast. All residuals were tight. 


e 2 SJ 
MIDCONTINENT—Prices remained 
unchanged during the week. One open 
spot sale was reported by West Texas 
refiner of 50 cars No. 6 fuel oil at 97c 
for shipment in buyer’s cars during Feb- 
ruary to Dist. 1. Demand for residual 





N.P.N. Gasoline Index 


Dealer Tank 

T.W. Car 

Cents Per Gal. 

Feb. 5 10.39 6.73 

Month ago 10.38 6.72 

Year ago 10.51 6.83 

Dealer index is an average of “undivided” 
dealer prices, ex-tax, in 50 cities 

Tank car index is weichted average of fol- 

lowing wholesale markets for regular-grade 

gasoline, FOB refineries or terminals: Okla., 

Mid-Western, W. Penna., Calif., N. Y. Harbor, 

Philadelphia, Jacksonville, Boston and Gulf 


Coast 





Daily Av. Pennsylvania Crude Runs 


(Compiled by National Petroleum from 
reports of all companies refining Pernsylvania 
crude. Figures in bbls.) 

Week Ended Week Ended Week Ended 
Jan. 27, 1945 Jan. 20 1945 Jan. 29 1944 
55,804 59,340 71,485 


Assn. 






continues heavy, refiners say. 

Burning oils and kerosine demand co 
tinues without letup. North Texas refin 
who until now had not found it nec: 
sary to prorate said he was having 
limit local customers’ February ai 
March takings of kerosine to 60% 
December purchases. Oklahoma refin 
said he was three weeks behind on « 
ders for No. 1 due to lack of materi 
and transportation; even after cancelli: 
some orders entirely he is having to su 
stitute kerosine to fill others, he add 


Gasoline demand continues good f 
this sales of 
grades during January as compared wit 
year ago by Oklahoma and Kansas refi 
ers range from 2-8% increase. 


season. Estimates of 


Eight cars Grade 26-70. natural gas 
line were reported sold at 4.75c f.o.b 
Group 3, and 13 cars were reported sol 
at 4.375c f.o.b. Breckenridge. 








CRUDE PRICES 


Since changes in crude oil prices 
are so few, the two pages of crude oil 
price tables hereafter will be printed 
only when there are sufficient changes 
in prices to warrant. 


In the meantime a record is being 
kept in the Cleveland office of NPN 
and OILGRAM from which the. pub- 
lishers will be glad to make proofs, 
or letters or affidavits as to what the 
prices are, and without charge to reg- 
ular subscribers. Changes in crude 
oil prices will be specially noted in 
this market section when made. 


Crude Price Changes 
No price changes announced in week 
ending Jan. 31. 


For latest table of crude prices pub- 
lished, see NPN, Jan. 31, pages 54, 55 
and 48. 














0. 8. Motor (ASTM octane) 
76 octane Ethyl: 
aie a bdo ad <inviee eiesioe 4s 
Mid-Western (Group 3 basis)............ 
N. Tex. (For shpt. to Tex. & N. M 
W. Tex. (Fer shpt. to Tex. & N. M. 
'0-74 octane: 
eke ia 44.00 90000545004 
Mid-Western (Group 3 basis)............ 
N. Tex. (For shpt. to Tex. & N. M. 
W. Tex. (For shpt. to Tex. & N. M. 


dest’ns.) 
63-66 octane? 


Mid-Western (Group 3 basis)... .. 

N. Tex. (For shpt. to Tex. & N. M. 

W. Tex. (For shpt. to Tex. & N. M. 

@0 octane & below: 
ae re 

Mid-Western (Group 3 basis)....... 

N. Tex. (For shpt. to Tex. & N. M. 

W. Tex. (For shpt. to Tex. & N. M. 
Motor Gasoline, 70-74 oct. 

New York harbor............. 

New York harbor, barges 

Philadelphia district 

Baltimore district 
Motor Gasoline: 
Western Penna. Bradford-Warren: 

“Q” Gasoline, Min. 70 Oct..(ASTM) 
Western Penna. Other Districts: 

“Q” Gasoline, Min. 70 Oct. (ASTM) 


dest'ns.) 
dest'ns.) 


dest'ns.) 
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of Daily Gasoline Prices (January 29 to February 5) 






Monday Friday Thursday Wednesday Tuesday 
Feb. 5 ‘eb. 2 Feb. 1 Jan. 31 Jan. 30 
6.75 6.75 6.75 6.75 6.75 
6.75 6.75 6.75 6.75 6.75 
7 7 7 7 7 
7 (2) 7 (2) 7 (2) 7 (2) 7 (2) 
5.875 5.875 5.875 5.875 5.875 
5.875 5.875 5.875 5.875 5.875 
5.875 5.875 5.875 5.875 5.875 
5.875 5.875 5.875 5.875 5.875 
5.625 (1) 5.625 (1) 5.625 (1) 5.625 (1) 5.625 (1 
5.625 (2) 5.625 (2) 5.625 (2) 5.625 (2) 5.625 (2 
5.625 (1) 5.625 (1) 5.625 (1) 5.625 (1) 5.625 (1) 
5.625 (1) §.625 (1) 5.625 (1) 5.625 (1) 5.625 (1 
§.25 §.25 5.25 5.25 5.25 

§.2 - 5.25 §.2 - 5.25 §.2 -5§.2 §.2 - 5.25 §.2 - 5.25 

§.2 - 5.25 §.2 - 5.25 §.2 - 5.25 §.2 -5 3% §.2 - 5.25 
5.25 5.25 §.25 §.25 5.25 
9.075 9.075 9.075 9.075 9.075 
8.975 8.975 8.975 8.975 8.975 
9.075 9.075 9.075 9.075 9.075 
8.825 8.825 8.825 8.825 8.825 

7.625- 8.225 7.625- 8.225 7.625- 8.225 7.625-— 8.225 7.625-8 . 225 
7.725 7.725 725 7.725 7.725 


Note: To conform with Article 1V of MPR 88 as amended August 15 we are substituting 70-74 oct. ASTM for the old 72-74 oct. ASTM. We 
ti to lude in this group, Housebrand quotations. 
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REFINERY OPERATIONS 





imerican Petroleum Institute figures in Gasolime 
thousands of barrels of 42 gal. each. Production at 
Figures include reported totals plus es- Daily Refineries inc. 
timate of unreported amounts and are Average Crude Natural Kerosine 
therefore on a Bureau of Mines basis.) Runs to Stills Blended Production 
— Week Ended Week Ended Week Ended 
Districts Jan.27 Jan. 20 Jan.27 Jan.20 Jan.27 Jan.20 J 
MMS sles le ot Ln okie ae 774 735 1,927 1,730 205 192 
Appalachian (Dist. No. 1) ; ee | 103 103 308 282 64 62 
Appalachian (Dist. No. 2) .......... 59 57 192 164 3 17 
Ind., Bets Cates & je wake aaa 799 772 3,029 2.959 273 258 
I MN ae ea wi Bis ali 395 390 1,446 1,368 171 159 
|. Se eee 225 240 881 970 81 91 
Texas Gulf Coast 1,123 1,111 3.444 3,362 500 454 
Oe a fe ae eee 289 245 940 828 231 210 
iG. Biles Se MUON... kas oa wane 76 82 196 204 48 54 
Rocky Mt. (Dist. No. 3) As 10 11 33 37 4 4 
Rocky Mt. (Dist. No. 4) + cena 118 124 390 391 23 20 
SPER Seer 785 816 2,171 2,259 70 35 
Total U. S B. of M. Basis 4,756 4.686 14,957 14,554 1,673 1,556 
U.S B. of M. Basis Jan. 29, 1944 4,364 13,294 1,631 
Total Stocks Total Stocks Gasoline Stocks— 
Gas Oil and Residual Military Civilian 
Distillates Fuel Oil and Other _ Grade 
Week Ended Week Ended Week Ended Week Ended 
Districts Jan. 27 Jan.20 Jan.27 Jan.20 Jan.27 Jan.20 Jan.27 Jan, 20 
East 6,955 7,858 4.951 5,215 6,391 6,379 5,857 5,975 
Appalachian (Dist. 1) 119 362 277 988 1,399 1,366 1,221 1,286 
Appalachian (Dist. 2) 237 216 243 249 605 614 1,135 1,085 
I . a. 4.925 5,290 2.693 2,774 6,156 6,107 14,324 13,991 
Okla., Kans., Mo 1,949 1,970 1,278 1,284 2,256 2,097 6,822 6,662 
Inland Texas 384 381 661 656 1,045 1,128 1,702 1,695 
I is Gulf Coast 6,817 6,817 8,848 9,147 10,112 9,989 5,397 5,265 
Louisiana Gulf Coast 1,276 1,368 1,336 1,359 2,360 2,368 2,143 1,870 
N. La. and Arkansas 842 781 259 263 976 971 1,780 1,867 
Rocky Mt. (Dist. 3) 20 20 28 28 10 15 71 66 
Rocky Mt. (Dist. 4) 340 346 550 526 575 967 1,221 1,164 
California 9,487 9,632 29,995 30,765 10,926 11,307 4,739 4,856 
Total U.S B. of M. Basis 33,651 35.041 51,119 52,554 °42,811 42.926 46,412 45,782 
U.S B. of M. Basis 
Jan. 29, 1944 37,251 52,980 36,346 14.571 
®Includes aviation, military, solvents and naphthas and gasoline blending stocks currently 
eterminate as to ultimate use and 11,689,000 barrels of unfinished gasoline this week, com- 
d with 12,167,000 barrels last week (revised) and 11,893,000 barrels a year ago. 
U. S. Crude Oil Production Crude Oil Stocks 
American Petroleum Institute figures) (Bureau of Mines Figures in thousands of bbls.) 
WEEK ENDED Change 
Barrels Barrels from 
(Daily Average) Grade or Origin Jan.20 Jan. 27 Jan. 20 
Jan. 27 Jan. 20 Penna. Grade 2.060 2.061 r 1 
pee? Other Appalachian 509 1,522 + 13 
) | " 3 900 862: en 
eae - od Lima-Michigan 1,003 992 — ll 
Kansas 267,250 276,500 —Illinois-Indiana 14,138 14,151 + 13 
Nebraska 950 1,000 Arkansas 2,817 2,807 — 40 
[Texas 2,135,150 2,135,150 Kansas 8,517 8,275 —242 
meas Louisiana 13,303 13,085 —218 
) 2 > é 55 9 ; ~- 
iana 357,200 358,200 Nations 3 348 3.999 126 
\ 81,300 81,700 Gulf Coast 9,955 9,863 — 92 
Mississippi 48,850 47,600 Mississippi 1,034 1,194 +-160 
eosne 300 250 New Mexico 7,072 7,080 8 
a 50) =0 Oklahoma 30,605 30,960 + 85 
— re 7 Texas 110,610 110,912 +4302 
201,050 198,250 East Texas 18,215 18,113 —102 
12,600 12,550 West Texas 32,021 32,923 902 
Radius 200 tek Mi Gulf Texas 31,867 31,988 121 
Ky. excluded 57,500 63,800 Other Texas 28,507 27,888 —619 
Panhandle 5,589 5,516 — 73 
— > - é 45 ’ ’ 
Kentucl 29,450 50,450 North 7,455 7,239 216 
Michigan 16,700 42,550 South 6,449 5,858 —59]1 
98,000 99,750 Other 9,014 9,275 261 
Montana 20.400 20.400 Rocky Mountain 6,709 6,538 171 
* ee California 19,886 20,158 +272 
radk ¢ ‘ ~ 2 
1 10,050 ),450 Poesia 2 383 1.845 538 
Mexico 103,150 103,150 canteen senate: Siemmaminin 
ria $95,300 890,400 Total gasoline-bear- 
— — ing in U, S. 221,646 221,310 —336 
{ S 4,727,150 41,733,750 Heavy in California 6,014 5,941 — 73 


Crude Production & Runs 


( Millions 


1942 


to Stills 
of Barrels) 








Gas Oil & Residual Total 
Dist. Fuel Oil Fuel Oil Stocks 
Production Production Kerosine 
Week Ended Week Ended Week Ended 
an.27 Jan. 20 Jan.27 Jan.20 Jan.27 Jan. 20 
1,124 885 1,742 1,676 3,375 3,366 
80 87 121 89 484 493 
44 45 94 92 49 61 
615 682 1,192 1,144 2,002 2,065 
415 445 516 514 529 566 
129 133 412 164 140 160 
1,364 1,380 1,841 772 1,461 1,246 
376 297 309 320 678 792 
69 73 118 125 249 149 
8 8 29 30 10 10 
69 66 209 249 104 97 
550 485 2.669 2.607 400 140 
4,843 4,586 9,252 9,082 9,481 9,445 
1,196 8,700 8,314 
Percent Daily Refining Capacity Reporting 


East Coast, 100.0; Appalachian (Dist. 1) 83.9, 
(Dist. 2) 87.2; Ind., IIL, Ky., 85.2; Okla., 
Kans., Mo., 80.2; Inland Texas, 66.9; Texas 
Gulf Coast, 90.5; Louisiana Gulf Coast, 95.5; 
No. Louisiana & Arkansas, 68.0; Rocky Mt. 
(Dist. 3) 17.0, (Dist. 4) 58.3; California, 
89.9: Total U. S B. of M. Basis Jan. 27, 
1945, 87.2; Total—B. of M. Basis Jan. 20, 


1945, 87.2. 





Gasoline Stocks 
(Millions of Barrels) 





Gas Oil & Distillate Stocks 





(Millions of Barrels) 





Residual Fuel Oil Stocks 


(Millions of Barrels) 





Crude Oil Stocks 


(Millions of Barrels) 








OIL 
PRICE SECTION 
ee 
At Refineries and 
Terminals and by 
Tank Wagon 


Prices herewith are reproduced from Platt’s 
OILGRAM Daily Oil Price Service, associated 
with National Petroleum News, whose repre- 
sentatives in all NPN-OILGRAM offices devote 
their time exclusively to reporting oil indus- 
try prices everywhere. 


Prices shown are actual sales prices, or quo- 
tations meaning sellers’ general offers or posted 
prices; for current sales and shipment; for the 
business day or period stated; except Tank 
Wagon prices, prices are for bulk lots such as 
tank car and motor transport; barge or tanker 
cargo lot prices are identified; FOB refineries 
or terminals; in cents per gal. except where 
shown in bbls. of 42 gals.; ex all fees and 
taxes; for erude oil and its products lawfully 
produced and transported; reported as received 
by OILGRAM and National Petroleum News 
but not guaranteed; for subscribers’ private use 
enly and not for resale or distribution or publi- 
eation. For further details of price conditions 
apply to any NPN-OILGRAM office or see back 
ef any OILGRAM Price Service invoice. 


For complete price service delivered daily 
from nearest OILGRAM publishing office, New 
York, Cleveland and Tulsa, Okla. address Platt’s 
OILGRAM, 1212 W. 8rd St., Cleveland (13), 
Ohio. Annual subscription rate payable in ad- 
vance $100 per year via train mail and $125 
per year via air mail. 


i —U. S. Motor 
Gostke 7 y 2 tor 





cept where otherwise 
specified 
Prices in Effect 
OKLAHOMA Feb. 5 Jan. 29 
76 oct. Ethyl... 6.75 6.75 
70-74 oot....... 5.875 5.875 
63-66 oot....... 5.625 (1) 5.625 (1) 
60 oot. & below. 5.25 5.25 
MID-WESTERN (Group 3 basis) 
76 oct. Ethyl... 6.75 6.75 
70-74 oct...... 5.875 5.875 
63-66 oct....... 5.625 (2) 5.625 (2) 
60 oct. & below. 5.2 - 5.25 5.2 - 5.25 
N. TEX. (For shpt. to Tex. & N. M. dest’ns.) 
76 oct. Ethyl... 7 7 
a. eae 5.875 5.875 
63-66 oct....... 5.625 (1) 5.625 (1) 
60 oct. & below. 5.2 - 5.25 5.2 - 5.25 
W. TEX. (For shpt. to Tex. & N M. dest’ns.) 
76 oct. Ethyl... 7 (2) 7 (2) 
70-74 oct....... 5.875 5.875 
63-66 oct....... 5.625 (1) 5.625 (1) 
60 oct. & below. 5.25 5.25 
CENT. W. TEX. (Prices to truck transports) 
ee 7 (2) 7 (2) 
a ae 5.875 (2) 5.875 (2) 
67-69 oct.,..... eae ee 
62 oat. & below 5.25 (2) 5.25 (2) 
KANSAS (For sangee destinations only) 
76 oct. Ethyl. . ce. = 3.8 7 7.3 
70-74 oct....... 6.2 “6.2 
63-66 oet....... 5.9 (2) 5.9 (2) 
60 oct. & below §.5 §.§ 
ARK. (For shipment to Ark. & La.) 
76 oct. Ethyl... 7 (1) 7 (1) 
70-74 oct....... 5.875 (1) 5.875 (1) 
62 oct. 7 cae rice 
60 oct. & below, 
unleaded....... 5.25 (1) 5.25 (1) 
WESTERN PENNA. (Motor gasoline 
Bradford-Warren: 
"|, Smee Min. 
Oct. (ASTM) 7.625-8.225(a) 7.625-8.225(2) 
Other districts 
“Q” Gasoline, M 
@ Oct. ASTM 7.725 7.725 
a pon and lows for Shots D area, in MPR 
88 and outside Schedule area, respectively, 






















Prices in Effect Feb. Jan. 29 


CENTRAL MICHIGAN (FOB Central Mich. 
refinery group basis for shpt. within Mich.; shpts. 
may originate at plants outside Central group.) 


U.S. Motor: (Oct. ASTM): 
70-74 oct....... 7.875- 8.375 7.875- 8.375 
75-78 oct....... 9(1) 9(1) 


Str. run gasoline, 
excluding De- 
troit shpt.. 6 6 


OHIO (8S. O. Ohio quotations for statewide de- 
livery and subject to exceptions for local price 
disturbances). 





oe ee 8.25 8.25 
CALIFORNIA U.S. Motor: 
76 oct. (Ethyl).... 8 - 8.75 8 - 8.75 
eu ee 7 - 7.5 7 - 7.5 
65 oct. & below 

(3rd grade)..... 5.75 - 6.25 5.75 - 6.25 
Kerosine, & Gas Fuel Oils 
OKLAHOMA 
41-43 grav. w.w... 4.375 4.375 
42-44 grav. w.w... 4.5 4.5 
Range oil.. sees a 4 
i. eae 3.875 3.875 
No. 1 straw...... Rae re 
No. 2 straw...... 3.625 3.625 
JS = ae 3.5 (2) 3.5 (2) 
La ee $0.90-$0.97 $0.90-$0.97 
U. G. I. Gas Oil. . ins 
14-16 fuel........ $0.97 (2) $0 .97 (2) 
MID-WESTERN (Group 3 basis) 
41-43 grav. w.w... 4. 375 4.375 
42-44 grav. w.w... 4.5 4.5 
pangs _ are 4 - 1(2) 4 -4.1 (2) 

aaa 3.875 3.875 
No. 2 reer 3.625 3.625 
a yea maar 
See ver woes 
Oe rr $0.97 (1) $0 .97 (1) 
N. TEX. (For shpt. to Tex. & N. M. dest’ns.) 
41-43 grav. w.w. 4.375 4.375 
42-44 grav. w.w... 4.5 (1) 4.5 (1) 
CO ee eae 3.875 (1) 3.875 (1) 
No. 6 fuel........ $0.90-$0.97(2) $0.90-$0.97(2) 


AMARILLO, TEX. (For shpt. to W. Okla. & 
Tex. differential territory.) 


42-44 grav. w.w... 4.5 (1) 4.5 (1) 
KANSAS (For Kansas destinations only). 
41-43 grav. w.w. No Price No Price 
42-44 grav. w.w... 4.7 4.7 

No. 1 De, ov kaes 4.1 4.1 
Lee $0 .95-$1 .02 $0 .95-$1 .02 
ARK. (For shipment to Ark. and La.) 


41-43 grav. w.w. 


42-44 w.w. kero.. 4.5 (1) 4.5 (1) 
SS Ree ee ee 
SS ere 3.625 (1) 3.625 (1) 
No. 3 fadl...0<<0 3.5 (1) 3.5 (1) 
Tractor fuel, for 

shpt. to Ark. 

points only..... 5.125 (1) 5.125 (1) 
— fuel 52 & 

SO EOE 4 (1) 4 (1) 

Dina fuel 58 & 

eee 4.25 (1) 4.25 (1) 
WESTERN PENNA. 
Bradford-Warren: 
45 grav. w.w...... 6.5-7.55 6.5 - 7.55 
Sp ON, Diiccccce  __ 2b bn0c02 __ 20600 ecs 
JS) =a oe 55-7.55(2&b) 6.55-7.55(2&b) 
No.2 " ... 6.125-7.125(2&b) 6.125-7.125(2&b) 
No. » ™ ee '25-7. 25(1&b) 6.25-7.25(1&b) 


6.625-6.75(2) 6.625-6.75(2) 

b) Highs and lows for Schedule D area, in 
MPR 88 a outside Schedule D area, respectively. 
Other districts: 


45 grav. w.w...... 7 - 7.425 7 - 7.425 
46 grav. w.w...... 7.25 - 7.375 7.25 -— 7.375 
47 grav. w.w 7.375-— 7.50 7.375- 7.50 
LS eae 6.875- 7.125 6.875- 7.125 
is | waveen 6.75 - 6.875 6.75 — 6.875 
OS Ber rrr 6.75 6.75 
36-40 Pitts- 
a ra prices 
S0sse0e 6.625-6.875 6.625- 6.875 


CENTRAL MICHIGAN (FOB Central Mich. 
refinery group basis for shpt. within Mich.; shpts. 
may originate at plants outside Central group.) 


47-49 gravity w.w. 5.8 - 6 5.8 -6 
P. W. Distillate. me) §.5 
No. 3 gas oil, Straw 5 5 
U.G.I. gas oil..... 4.5 (2) 4.5 (2) 
Fuel Oils (Vis. af 100). 
300-500 Vis. 4.14(1) + ahaa 
100-300 Vis. 4.5 4.5 
OHIO S. O. @quatations for statewide ,aeiverss 
Kerosine....... 7 








Prices in Effect Feb. 5 Jan. 29 
CALIFORNIA 
40-43 grav. w.w. 5 - 7 5 -7 
San Joaquin Valley: 
Heavy fuel..... $1.10 (2) $1.10 (2 
Light fuel...... $1.20 (2) $1.20 (2 
Diesel fuel... .. 4 (2) 4 (2) 
Stove dist...... 5 (2) 5 (2) 
Los Angeles: 
Heavy fuel..... $1.10 (2) $1.10 (2 
Light fuel...... $1.20 (2) $1.20 (2 
Diesel fuel... .. 4 (2) 4 (2) 
Stove dist...... 5 (1) 5 (1) 
San Francisco: 
Heavy fuel..... $1.15 (1) $1.15 (1 
Light fuel...... $1.25 (1) $1.25 (1 
Diesel fuel... . . 4.5 (1) 4.5 (1) 
Stove dist. . 5.5 (1) 5.5 (1) 


NOTE: All above heavy fuels meet Pacific 
fication 400; light fuel, spec. 300; Diesel fue 
spec. 200; and stove distillate, spec. 100. 





Lubricating Oils 
Prices in Effect 
WESTERN PENNA. 


Prices are for sales made, or offers reliably 
orted, to jobbers & compounders only. 


Feb. 5 Jan. 29 


iscous Neutrale—No. 3 ool. Vis. ai 70°F. 
200 Vis. (180 at 100°) 420-425 fl. 

ee 38 (1) 
er 37 (1) 37 (1) 
RM oisccess 36 (1) 36 (1) 
eS eee Te 28-33 28-33 

150 Vis. (143 at 100°) 400-405 fi. 

Was ase kess 36 (1) 36 (1) 
OS rrr 35 (1) 35 (1) 
+S Saat 34 (i 34 (1) 
ORs st ccss 26-31 26-31 
NOTE: Limited quantity neutrals available to 


regular trade. 


Cylinder Stocks: 


Brt. stk., 145-155 vis. at 210°, 540-550 f., No. 3 
col. 

a eee 30.5 (1) 30.5 (1 

15 ESPNS 29.5 (1) 29.5 (1 

ere 25 25 

600 Ss. R. filterable 15 15 
oe Ora 18.5 15.5 
OS 16 16 
Ss 8 saees oaaes 17 17 


MID-CONTINENT (F. o. b. Tulsa) 
Neutral Oils (Vis. ai 100° F. 0 to 10 P.P.) 
Pale Oils: 

Vis. Color 


60-85—No. 2.... 7.5 7.5 
86-L10O—No. 2... 7.5 - 8.5 7.5- 8.5 
150—No. 3....... 11 -11.5 ll -11.8 
180—No. 3....... 11.5 ~15 11.5-15 
200—No. 3....... 12 -15 12 -15 
250—No. 3....... 14 -16.5 14 -16.5 
280—No. 3....... 15 -17 15 -17 
300—No. 3....... 16 -18 16 -18 
Red Oils: 
180—No. 5....... 11.5 (1) 11.5 (h) 
200—No. 5....... 12 (1) 12 (1) 
280—No. 5....... No Price No Price 
300—No. 5....... 16-17 .5(2) 16-17.£ 
Bright Stock—Vis. ai 210° 
; 8 eee 27 (1) 27 (1) 
150-160 Vis. D: 

0 to 10 p.p..... 23 23 
10 00 235 po..... 22.5-23 22.5-28 
25 to 40 p.p ce adit 23 (1) 23 (1) 
150-160 Vis. E.... 22 (1) 22 (1) 
i” Vis. D: 

0 to 10 p.p...... 22 (2) 22 (2) 
er S.R. Dark 

eee 8.5 (1) 8.5 (1) 

ooo S.R. Olive 

err 10-11 oes 10-11 as 
Jf aaa 
ree eens 

NOTE: Discounts of 0.5c to le on adn stoek 


and 0.5c to 2c allowed for neutrals, 10 car lots 
and to “meet competition.”” Brokers offering ## 
greater discounts. 


SOUTH TEXAS (Neutral Oils) 


Pale Oils (Vis. ai 100°F.) 
Vis. Color 
100 No. 14-2. 6.5 6.5 
200 No. 2-3..... 8.75 8.75 
300 No, 2-3.... 9.25 9.25 
500 No. 24-3 10 10 
750 No, 3-4..... 10.25 10.25 
1200 Na, 3-4..... 10.375 10.375 
2000 No. 4....... 10.5 10.5 


(Continued on next page) 





NOTE—Pareathetical figures after prices indicates number of com- 
penics quoting when less than three companies are quoting. 











= prices and 





NOTICE—Owing demand, refiners 
aiemeand and refuse bids, though higher, from others 
sales shown; bids reported 


in market leads 
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Refinery Prices (Continued) 


P-ices in Effect Feb. 5 Jan. 29 

Red Oils: 

100 . .- eee 6.5 (2) 6.5 (2) 
200 No. 5-6..... .75 8.75 

800 No. 5-6..... 9.25 9.25 

500 No. 5-6..... 10 10 

750 No. 5-6..... 10.25 10.25 

200 No. 5-6 10.375 10.375 

x 10 No. 5-6 10.5 10.5 

CHICAGO (From Mid-Continent p.l. crude.) 

Neutral oils vis. at 100° F. 0 to 10 p.p. 

2ale Oils 

Vis. Color 

60-85—No. 2.... 9 (1) 9 (1) 

86-110—No. 2... 9.25 (1) 9.25 (1) 

150—No. 3....... 12.5 (1) 12.5 (1) 

180—No. 3....... 13 (1) 13 (1) 

200—No. 3....... 13 (1) 13 (1) 

250—No. 3....... 14 (1) 14 (1) 

Red Oils: 

180—No. 5....... 13 (1) 13 (1) 

200—No. 5....... 13 (1) 13 (1) 

250—No. 5....... 14 (1) 14 (1) 

200—No. 5....... 15 (1) 15 (1) 

g00—No. 5....... 15.5 (1) 15.5 (1) 


Note? Viscous oils, 15 to 30 p.p. are quoted 0.50 
lower; 60-85 and 86-110 No. 2 non-viscous oils, 15 


to 30 p.p., 0.25c lower. 
Unfiltered Steam Refined( (Viscosity ai 210°) 
EE es ee 11.5 (1) 11.5 (1) 
i sed. Ww die oa eae 12,5 (1) 12.5 (1) 
ae 13.5 (1) 13.5 (Bb) 
Bright stocks, 160 vis. at 210 No. 8 color: 
| eer 24 (1) 24 (1) 
15 to 25 pp...... 23.5 (1) 23.5 (1) 
80 to 40 p p-p Dea catiatie. 21.5 (1) 21.5 (1) 
Eftiltere Cyl. 
oak peaeiasb aimia-on 15.5 (1) 15.5 (1) 
Note: To obtain prices delivered in Chicago 


edd 0.25c per gal. 


Natural Gasoline 


awe g 3 & Breckenridge prices are to blenders on 
reight basis shown below. 


Shipments may origi- 
sate in any Mid-Continent manufacturing district. 
FOB GROUP 3 
Grade 26-70.... 4.75 (Sales) 4.75 (Sales) 
FOB BRECKENRIDGE 
Grade 26-70.... 4.375 (Quote) 4.375 (Sales) 
— (FOB plants in Los Angeles 

in 


21 pound vapor pressure 
for blending. . 4.75 - 5.375 4.75 - §.375 


Naphtha and Solvent 

(FOBGroup 3) 
Stoddard solvent. . 6.625 6.625 

leaners’ naphtha. 7.125 7.125 
V¥.M.&P. —- 7.4 -—- 7.1% V7.5 =- 7.328 
Mineral spirits. . 6.1 - 6.125 6.1 - 6.125 
Rubber solvent. 7.1 -7.128 7.1 - 7.128 
Lacquer diluent. . 7.375- 8.125 7.375- 8.125 
Benzol Diluent... 7.875- 8.625 7.875- 8.625 
WESTERN PENNA. 
Other Districts: 
Untreated naphtha 7 -7.25(2) 7 -7.25 (2) 
Stoddard solvent... 7.25 -7.5 (2) 7.25 -7.5 (2) 


OHIO (S. O. quotations for statewide delivery) : 
V.M.&P. naphtha. D.C. naphtha, Varnolene & 
Sohio solvent... .. 10 10 
Rubber solvent... 9 9 


Wax 


WESTERN PENNA. (Bbis. C.L.) 


White Crude Scale: 


122-124 A.m.p.. 4.25 (2) 4.25 (2) 
124- 126 A.m.p.. 4.25 4.25 
OKLAHOMA (C.L. FOB Refinery) 
S8emi-refined: 

128 AMP min., white, 

50 kilo bags... No Price No Price 

132- 134 AMP, 

ae 5(1) 5(1) 


CHICAGO (FOB Chicago district refinery of one 
refiner, in bags, carloads. Carloads, sl loose, 
@.40 less. Melting points are EMP (ASTM) 
methods; add 3° to convert into AMP.) 


Fully refined: 


122-124 (bags only) 5.6 5.6 
Aer 6 6 

SBT ss ccccecce 6.25 6.25 
- see 6.55 6.55 
cans 6.8 6.8 
aaa 7.85 7.55 
FEBRUARY 7, 1945 








Petrolatums 


WESTERN PENNA. (Bbis., carloads; tank cars» 
0.5c per Ib. less.) 


.125- 7.25 6.125- 7.25 
.375- 6.25 5.375- 6.25 
.375- 5.5 4.375- 5.5 
3.375- 4 3.375- 4 
.125- 3.75 3.125- 3.75 
- 3.5 3 - 3.5 
Commercial or consumer 


tank car, tank wagon, dealer, 
and service station prices for 
gasoline do not include 
taxes; they do, however, in- 
clude inspection fees as 
shown in general footnote. 
Gasoline tares, shown in 
separate column, include 
1.5e¢ federal, and state tazes; 
also city and county tares as 
Kerosine tank wagon prices 
also do | not include tazes; kerosine tazes where levied 
are Dealer discounts are 
shown in ,~ ek, Thee prices in effect Feb. 
1945 as posted by principal marketing companies a 
their headquarters offices, bul subject to later cor- 
rection 


Prices 


indicated in f ‘} 








Eeso (Regular Grade) 


S. O, Consumer Gaso- Kero- 
N.-J. Tank Dealer line sine 
Wagon T.W. Taxes T.W. 
*A tlantic City, N.J.. 10.2 10.7 4.5 10 
*Newark, N.J...... 10.2 10.7 4.5 10 
A . , | See 10.55 cae Bee sees 
Baltimore, Md...... 9.95 10.45 5.5 10.8 
Cumberland, Md.... 11.35 11.85 5.5 12.3 
Washington, D. whee 10.2 10.7 4.5 11.3 
Danville, Va.. -- 11.66 123.15 6.5 12.56 
Norfolk, Va........ 10.45 10.95 6.5 12.3 
Petersburg, Va..... 10.75 11.25 6.5 13.3 
Richm ee 10.75 11.25 6.5 18.3 
Roanoke, Va... . |: 11.95 12.45*6.5 12.8 
Charleston, W. Va.. 11.65 12.15 6.5 13.1 
Parkersburs W.Va... 10.95 11.45 6.5 12.8 
Wheeling, W. Va.... 10.95 11.45% 6.5 13.4 
Charlotte, N. OE i 11.70 12.20% 7.5 11.3 
Hickory, fe 12.25 13.758 7.3 13.8 
Mt. Airy, N.C..... 2.10 12.6 7.8 11.5 
Raleigh. N. C ooo 11.45 11.98 7.5 12.8 
Salisbury, N. pee 1.7) 613.35 7.5 8.9 
Charleston, 8. C.... 10.55 ae So eeeee 
Columbia, 8. C. oo Sacee * et aren 
Spartanburg, S ea 126 75 : 
New Orleans, La.... 8.75 9.25 8.5 10.00 
Baton Rouge....... 8.75 9.25 8.5 10.50 
Alexandria....... . 8.75 9.25 8.5 10.50 
Lake Charles....... 9.00 9.50 8.5 12.00 
Shreveport. ..... , 8.50 9.00 8.5 9.00 
Knoxville, Tenn 10.50 11.00 8.5 12.50 
Memphis. . cae 8.90 9.40 8.5 10.50 
er — ay Scene See 11.00 8.5 11.00 
Nashville. . ..... 10.50 11.00 8.5 10.00 
Bristol. , » 11.45 8.5 13.10 
Little Rock, “Ark. 9.50 10.00 8.0 10.00 
Mineral : om V.M.&P 
T.W. T.W 
Se eae 13 14.5 
Baltimore, Md........ 15.5 me 
Washington, D.C..... 15.5 
Fuel Oile—T.W. No. 1 No. 2 No.3 
Ationtic City, NN. J........5. 10 9 9 
Se re 10 9 9 
Sct dc 0s 000000080 i“ = iid 
aid 64400000 0% 98 #9 9 
Washington, D.C........... 10.3 94 9.4 
NGS 5 v0.6 450s a 00» 10 8.8 8.8 
ccc ced ecenatane 10.3 9 oe 
Ri end. een ig age owes es 10.3 9 9 
Charlotte, | Rees 10.3 10.1 - 
Hickory, aren scan ae 9.7 
cnn ss aadeeent 4a 11.3 9.8 
Charleston, 8.C............ és 8.7 
a 5 snails ase wre kom 9.7 
ee 10.5 


*FCective Aug. 5, "42 minimum retail ennie 
price of 14.2c posted thru New Jersey. 
Discounts: 

Esso gasoline—to undivided dealers, 0.5c off 
dealer t.w. 

Kerosine—lc off t.w. price for 25 gals. or more, 
under contract thru territory (Baltimore city con- 
tract not necessary) except no discount in state of 
New Jersey. 

Naphtha—To buyers Sahing iijoning quantities 
at one time: Newark, oe gal. on 200 gals. or 
more, less than 200 Ft . 5c higher price; Balti- 
more, 2c off on 25 to 100 gals. and 3c on over 100 
gals.; Washington, 2c off to contract buyers. 


Notice 


These prices include inspection fees on both 
gasoline and kerosine unless otherwise specified 
per a1 as follows: 

Ala. 1/40c on gasoline; Ark. 1/20c; Fl. 1/8c; 
Ill. 3/100c; Ind. 1/Se in lots of 25 bbls. or less, 
2/25c in lots of more than 25 bbis.; Kans. 1/50c: 
La. 1/32c; Minn. 7 /200c; ro 1/50c; Neb. 
3/100c; Nev. 1/20c; N. C. iy N. Da. 1 (20e; 
Okla. 2/25c; S. Car. 1 /8c; ‘i. 1/20c; Tenn. 
2 /Se; -— Wise. 3 /100c. 

Kerosi: tion fees only: Ala. 1/2c; Fla. 
1 /8e; fows 3/ ; Mich. 1/Se per gal. 








CONT'L Rirone-e-s 8 mand Gaso- Kere- 
OIL rd Grade) line sime 
tTank Tom Taxes T.W. 

es. 5 40% 9 5.5 10 
Grand Junc., Col.. 12.5 11.5 5.5 12.8 
Fuchto, ts eer 5 8.5 14 A i 

asper, Wyo..... 11.5 10.5 J 
Cheyenne, ee 10 9 5.5 9 
Billings, Mont. . 12 ll 6.5 12.5 
Butte, Mont... .. 11.5 10.5 6.5 138.5 
Great Falls, Mont. 12 ll 6.5 12.8 
Helena, Mont.... 12 ll 6.5 18 
Salt Lake City, 

U ~~ erie 2.6 12.5 5.5 14.5 
Boise, Ida........ 12.6 6.5 16.5 
Twin Fells, ee is. é 13.6 6.6 17 
Albuquerque, 

N. M Seiad yee 10.5 9.5 °7 9.5 
Roewell, N. M. 10 a °7 7 
Santa Fe, N. M.. 10.5 9.5 *7.5 16 
Ft. Smith, Ark.. 9 6.25 *7 8 
Texarkana, Ark... 9 7.5 *5.5 7 

ogee, Okla... 7.75 6.75 7 8 
Oklahoma City, 

Okla aa 8 7 7 8 

Tulsa, Okla...... 8 7 7 8 


*Taxes: In gasoline tax column are included 
these city taxes—Albuquerque, & Roswell, 0.5, 
Santa Fe, lc. Texas 4c state tax applies withis 
city limits of Texarkana, Ark.; Okla., 5.50 state 
applies within city limits of’ Ft. Smith, Ark. 

tTo Consumers & Dealers. 


NOTE: Current selling price—where this te 
lower than maximum price it is because of local 
competition. It is the actual selling price and ie 
subject to revision due to delays in receiving 
information from the field. 


Standard Gasoline (Regular Grade) 
Flight Gasoline (Third Grade) 


Standard Flight 
Pos- 


Pos- Pos- 
Net t et t -Reo 
CAL. Tank Re- Tank Re- Mme 


Truck tail Truck tail Taxes 


San Francisco, Cal. 10 14 9 12 4.5 

Los Angeles, Cal. . 9.8 13.8 8.5 11.8 4.6 

Fresno, Cal... ... 11 15 10 13 4.5 

Phoenix, Ariz..... 12 16 10 13 6.5 

Reno, Nev....... 12 16 11 14 5.5 

Portland, Ore.. 10.5 14.5 9.5 12.5 6.8 

Seattle, Wash..... 10.5 14.5 9.5 12.5 6.5 

a Wash... 12.5 16.5 11.5 14.5 6.5 

acoma, Wash.... 10.5 14.5 9.5 12.5 6.8 

Std. Aviation 73 

Posted Net Kerosine 

Tank Gasoline Tank 

Truck Taxes Truck 
San Francisco, Cal. 12.5 4.5 11.5 

Los Angeles, Cal.. 12 4.5 10 

Fresno, Cal. . 13.5 4.5 12.5 
Phoenix, Ariz... . . 14.5 6.5 12.5 
Reno, Nev....... 14.5 5.5 13.5 
———, Ore.. 13 6.5 13.8 
ttle, Wash. . s<-. OO 6.5 13.8 
kane, Wash. 16 6.5 16.8 
Spokane Wash.. 13 6.5 13.8 


Resale and Pionins Gasoline: Tank car de- 
liveries of Standard Aviation 73, Standard's 


Supreme and Flight Gasoline .250 per gal. 
— net tank truck price. 

tandard Gasoline .375c 
tank truck price. 
sene) Tank 
truck price. 


Tank car deliveries of 
er gal. below posted net 
Pearl Oil (The Standard Kero- 
car deliveries 3c below posted tank 


Gasoline—Dealer T.W. Gase- 
Fire-Chief Indian lime 
(Regular) (3rd Grade) Taxes 


7.5 6.5 5.5 

7.5 6.5 5.5 
Wichita Falls, Tex. 8.5 7.8 5.5 
A lio, Tex. 8.5 7.5 5.5 
y: >}! ee 5 7.5 5.5 
Ei Paso, a ll 10.5 5.5 
San A , Tex 8.5 7.5 5.5 
WORD, BOR < ccccce 8.5* 7° 5.5 
Austin, Tex...... 8.5 7.5 5.5 
Houston, Tex.. 8.5 7.8 5.5 
San Antonio, Tex. 8.5 7.8 5.5 
Port Arthur, Tex.. 8.5 7.5 5 


(Continued on next page) 





Tank Wagon Prices—Continued 


Red Crown (Regular Grade) 
Blue Crown (Third Grade) 





Red Dealer Prices 
Cro Gaso- Kero- 
Cons. Red Blue line sine 
-W. Crown Crown Taxes T. 
Somes 11.6 9.6 9.1 4.5 10.6 
aed 11.6 9.6 8.7 4.5 10.3 
Sroweikan 11.9 10.3 9.2 4.5 10.6 
arr 11.7 9.9 9.7 4.5 10.4 
lis, Ind.11.6 10.1 9.6 §.5 10.1 
nd..11.4 9.9 8.6 §.5 9.9 
South Bend, Ind.12 10.5 10 §.5 10.5 
Detroit, Mich....11.4 9.9 ak 4.5 10 
Grand Rapids, 
aes 11.4 9.9 ives See 9.9 
Saginaw, Mich...11.4 9.9 way oe 
Jreen Bay, Wis..12.2 10.7 10.2 5.5 10.9 
Milwaukee, Wis..12.1 10.6 10.1 5.5 10.8 
Wis...11.9 10.4 9.9 5.5 10.6 
inneapolis - St 
ae 1.9 10.4 9.9 5.5 10.6 
Duluth, Minn...12.2 10.7 10.2 5.5 10.9 
Mankato, Minn..11.9 10.4 9.9 5.5 10.6 
Des Moines, Ia. .11.4 9.9 9.4 4.5 *10.1 
Mason City, Ia..11.7 10.2 9.7 4.5 *10.4 
6t. Louis o 11.0 9.5 9.3 *4.5 10.1 
Kansas City, Mo.11.0 95 86 %45 9.7 
J » Mo...11.2 9.7 9.2 %4.5 9.9 
Pargo, N. D.....12.9 11.4 10.9 5.5 11.6 
< | Soe 12.3 10.8 10.3 §.§ ll 
Wichita Kans...19 3 RR 72 45 |) 
Omaha, Neb.....11.4 9.6 9.4 6.5 16.1 
Oleum V.M.&P. Stani- 
Spirits Naphtha sol *Taxes 


(Prices are base prices before discounts) 


) bese-te-e 13.5 13.8 12.8 4.5 
Oe nists 15.8 15 16.3 4.5 
.C., Mo. 13.3 14.3 13.8 1.5 
&. Louis, Mo. 13.7 14.7 13.2 1.5 
Milwaukee 14.4 15.4 14.9 5.5 
Minanep'ls 14.2 15.2 13 5 5.5 
Fuel Oils T.W. 
Chicago 
Standard Stanolex 
Heater Oil Furnace Oil 
NG oss a a:é:eialaw 9.3 8.8 
100-149 gals.......... 8.3 7.8 
150 gals. & over...... 7.8 P 
150-399 gals.......... ‘ 7.8 
400 gals. & over... ... ae 7.3 
Stanolex Stanoles 
Fuel A Fuel C 
ee 6.5 6.0 
750 gale. & over...... 75 5.25 


Stanolex Furnace Oil 


Other Points 100 gals. 


1-99 gals. & over 
Indianapolis.......... 9.0 8.0 
ES Koo aru Gua doe 8.7 nF 
Milwaukee........... 9.0 8.0 
Minneapolis.......... 9.1 8.1 
“eer 8.4 7.4 
Kansas City......... 8.1 a3 


*Taxes: In gasoline tax column are included 
these city taxes—Kansas City, St. Joseph and 
St. Louis, lc. Lowa kerosine prices are ex 3c state 
tex. In naphtha tax column are included 1.5c 
federal tax and state taxes. 

State sales, tion, oc 


and use taxes 
to be added when applicable. 








= *Sohio X-70 Gasoline 
Ss. O. (Regular Grade) 

OHIO Con- **Re- aso- tKero- 
sumer sel- line sine 
‘ lers {S.S. Taxes T.W. 
Ohio, Statewide... 12 10 13.5 5.5 9.3 
ee = 9.5 12.5 §.5 9.3 
ees 3 9.5 2.56 §.5 9.3 
Cincinnati... ... 2 9.5 12.5 5§.5 9.3 
Cleveland....... 12 9.6 12.58 §.5 9.3 
Columbus....... 12 9.5 12.5 §.5 9.3 
Re 6aiien wie 12 9.6 123.5 5.5 9.8 
SE 2 9.5 12.5 5§.5 9.3 
Mansfield....... 12 9.6 12.68 &.5 9.8 
Miariom. ........ 12 9.0 -12.0 5.5 9.3 
Portamouth.... . 12 9.5 13.5 8.5 9.8 
. Saar 12 9.5 12.5 5.5 9.3 
Youngstown..... 12 9.5 12.8 §.5 9.3 
Tanesville....... 12 9.5 12.5 5.5 9.3 








Aviation Gasoline—Statewide 


Consumer Gasoline 
a ~ Aviation Gasolineclear T.W. 


axes 
Spec. AN-F-22.......... 14.5 §.5 
Esso Ethyl Aviation 73 Oct. 15.5 5.5 
Esso Ethyl Aviation 80 Oct. 16.5 5.5 
Esso Ethyl Aviation 91 Oct. 17.5 5.5 
Esso Ethyl Aviation 100 Oct. 24.5 §.5 
Naphtha—T.W. 
State- Lucas 
wide County 
13.5 13.5 
14.5 14.25 
14.5 14.25 
14.5 14.25 
14.5 14.25 
Fuel Oile—T.W. No. 1 No.2 No.3 No.4 
Ohio, Statewide....... 8.3 8.3 7.8 *7.55 


*Renown (third-grade) prices are same as X-70 
unless otherwise noted 


**Except authorized agents. 

tPrices at company-operated stations. 

ttStatewide prices are subject to exceptions 
other than those shown. 

Discounts: 

Esso aviation—on contract to hangar operators 
and resellers, 2c off consumer t.w. 

*For Cleveland area only. Full compartment 
hose dumps. 

Fuel oils—Statewide prices are for t.w. & drum 
deliveries of 50 gals. or more; prices for deliveries of 
less than 50 gals. are 0.5c higher. 

Naphthas—to contract consumers off t.w. 
prices—Statewide: 300 to 999 gals. 0.5c; 1000 to 
2499 gals., 0.75c; 2500 to 4999 lc; 5000 or 
more gals., 1.5c. Lucas County: nee than 50 gals., 
tank wagon price, 50 to 249 gals., 0.5c; 250 to 499 
gals., lc; 500 gals. or over, 1.5c. 


Atlantic White Flash 


ATLANTIC (Regular Grade) 
REFINING Coammer- Gaso- Ken - 
cial Dealer line sine 
T.W. T.W. Taxes T.W 
Philadelphia, Pa.. 10.2 10.7 §.5 12.28 
Pittsburgh. ...... 10.1 10.6 §.5 12.3 
Allentown........ 10.7 11.2 5.5 12.6 
ee 10.1 10.6 §.§ 12.1 
Scranton........- 10.7 11.2 §.5 12.6 
I, ci c4a nace ® 10.7 11.2 5.5 12.6 
Emporium....... 10.1 10.6 §.5 13.3 
Oa 10.7 11.2 5.5 12.6 
Uniontown....... 10.1 10.6 §.5 13.) 
Harrisburg....... 10.7 11.2 §.5 12.6 
Williamsport. .... 10.7 11.2 §.5 12.6 
Dover, Del......: ere 3 §.5 132.6 
Wilmington, Del.. .... 10.7 §.5 12.) 
Boston, Mass..... ae 10.9 - ae 
Springfield, Mass.. 11.8 SS ee 
Wesenster. Mass. . 11.5 i ——s 
Fall River, Mass. . ll oe 
Hartford, Conn.. . 11.6 * ae 
New Haven, Conn 11 a. 
Providence, R. 11 e <se 
Atlantic City, N.J. 10.7 4.5 10 
Camden, N. J.. 10.7 4.5 10 
Trenton, N.J.... 10.7 4.5 10 
Annapolis, Md... . 11.05 5.5 10.8 
Baltimore, Md... . 10.45 5.5 9.8 
Hagerstown, Md.. 11.55 §.5 10.8 
Richmond, Va. 11.28 6.5 12.8 
Wilmington, c.. 11.18 7.8 11.6 
Brunswick, 10.1 7.5 10.6 
Jacksonville, Fla. ; 10.1 8.5 11.6 
Mineral Spirits V.M.&P 
T.W.t tw. 
Philadelphia, Pa...... 11 12.5 
Lancaster, Pa........ 12 13.5 
Pittsburgh, Pa........ 12.5 13.5 
Fuel Oils—T.W. 
2 3 5 6 
Phila., Pa...... 10.1 9 a 5.76 5.04 
Allentown, Pa. 10.6 9.3 ae Apeck. “on 
Wilmington, Del. 10.1 9 9 
Springfield, Mass. 10.2 9.4 9.4 
orcester,Mass. 10.2 9.3 9.3 


Hartford,Conn. 10.5 9.2 9.2 


tDoes not include le Georgia kerosine tax. 

+Mineral Spirits prices also apply to Stoddare 
Solvent; V.M.&P. prices also apply to Ligh 
Cleaners Naphtha. 

Discounts: 

Gasoline—to undivided dealers, 0.5c off deale 
t.w. except Georgia & Florida dealer t.w and ou - 
divided dealer t.w. prices are same. 

Kerosine—Thru Penna. & Delaware, 2c off t.w 
price on. t.w. deliveries of 25 gals. or more at one 


time. 
Kerosine 
*Tank Wagon Retail 
re 7 10 
Ft. Worth, RE 5 aso. 7 ll 
Houston, Tex......... 8 ll 
San Antonio, Tex..... 7 10 


*To all classes of dealers & consumers 








Crown Gasoline (Regular 
Standard (Third Grade) 





Gaso- Ke. 
tNet line sic 
Crown Taxes T.¥ 
9.5 6.5 | 
10.5 6.5 9.3 
10 6.5 8 5 
hes 16 6.5 83 
7.5 % 
Vicksburg, Miss. 9.5 7.5 8 5 
Birmingham, Ala.. 10 *8.5 “ 
Mobile, Ala...... 9 *9.5 8 5 
Montgomery, Ala. 10 *9.5 *10 
Atlanta, Ga....... ll 1 72 *ll 6 
Augusta, Ga...... Ill | 7.8 *11 1 
Macon, Ga....... Ill ! 7.5 *11 6 
Savannah, Ga.... 10 1 7.5 *10 6 
Jacksonville, Fla.. 10 1 8.5 9 6 
Miami, Fla....... 10.1 8.5 u 
Pensacola, Fla. . 9 *9.5 g 
Tampa, Fia...... 10.1 8.5 96 
*Taxes: In tax column are included these cit) 


and county gasoline taxes: Mobile, 2c city; Birm 
ingham, lc city, Montgomery, le city and ie 
county; Pensacola, lc city. yeorgia and Mont. 
gomery, Ala. have le kerosine tax, Mississipp! 
0.5c, included in above prices. 

t+Consumer t.w. prices are same ar net dealm 
prices. 


Humble Motor Fuel 
(Regular Grade) 


HUMBLE Thriftane (Third Grade) 
OIL Humble Thriftane Gaso- 
*Tank Re- *Tank Re- line 


Wagon tail Wagon tail Taxes 


Dallas, Tex.... 7.5 10.5 6.5 10.5 5.5 
Ft. Worth, Tex. 6.5 9.5 6 7.6 5.5 
Houston, Tex. 8.5 12.5 7.8 10.5 5.5 
San Ant., Tex.. 8.5 12.5 7.56 10.5 5.5 
Consumer tank wagon prices are lc per gal. above 


the dealer tank wagon prices at Dallas and Ft 
Worth. 


Canada 


PRICES OF IMPERIAL OIL, LTD. 
Per Imperial Gallon, which is 1.2 U. S. Gallons 


3-Star Imperial Gasoline 
(Regular Grade) 


Kero- 

a ae ee sine 

Taxes T.W¥. 
Hamilton, Ont.... nie 11 18 
Toronto, Ont..... 16.5 ll 18 
Brandon, Man.. 20.5 10 23 

Winnipeg, Man.. 20.0 10 22.5 
Regina, Sask ae 7.5 10 20 

7 rer Sask.. 20.3 10 22.8 

Edmonton, Alta.. 18.4 10 20.9 
Calgary, Alta..... 15.5 10 18 
Vancouver, B. C.. 15 10 24 

Montreal, Que.... 16.5 11 17.5 
St. John, N. B.... 16 13 19 
Halifax, N.S..... 16 13 19 


*Includes 3c Federal, and Provincial taxes. 

+To divided & undivided dealers 

Aheorption Garoline—No. 26 
Gasoline prices effective Oct. 7 


K V.P.—3s2 28 


Socony Mobilgas 
(Regular Grade’ 


SOCONY Com. Undiv. Gaso- 
VACUUM Cons. Dir. line 
T.W. rw. laxee 
New York City 
Manhattan & Bronx. 10.1 10.6 $5.5 
Kings & Queens.... 10.1 10.6 5 5 
Richmond.......... oF 10.2 %5 .5 
es ee 99 10.4 $.3 
Binghamton, N. Y.... 11 11.5 5 
ee Tee 9.6 10.1 5 
Jamestown. N. Y..... 9.8 10.3 § 5 
Mt. Vernon, N Y..... 10.) 10 6 5.5 
Plattsburg, N Y... . 11 11.5 §.5 
Rochester, N. Y...... 10.8 11.3 5 
Syracuse. N. Y Stee om ll 5 
Bridgeport, Conn ‘+ 2 10.0 4.5 
Danbury. Conn sank oo 1! 4 
Hartford, Conn....... 10.6 11.1 4 
New Haven, Conn.... 1 m © ‘ 
Gangur, Me.......... 10.7 11.2 §.5 
Portland, Me......... 10.3 10.8 5.5 
Boston, Mass......... 9.9 10.4 4.5 
Concord, N.H....... 11.4 11.9 §.5 
Lancester, N.H...... 12 12.5 5.5 
Manchester, N. H..... 11.3 11.8 5.5 
Providence, KH. 1...... 10 10.5 45 
Burlington, Vt........ 10.9 11.4 5.5 
a | ee ll 11.5 5.5 


(Continued on next paye) 








NATIONAL PETROLEUM Ni: 












Atlan 


pals, « 
termir 


Distrie 





ow a 


Gaso- 
line 
laxes 


5] 
9 ] 
5 
5 
5 
4 
4 
4 
‘ 
2 
5 
4 
5 
5 
5 
4 
5) 
5) 


wun 





Atlantic Coast 





(Prices are of refiners, FOB their 
refineries & their tanker termi- 











Pacific Export In Ship's Bunkers, or deep tank lots: 


Seaboard 

















Pri Feb. 5 - 29 
nals, & of tanker terminal operators FOB their See Spee “ oe _ s c Export 
terminals)—Prices in Effect Feb. 5 See en ee US $1.10 castwise 
Prices 
MOTOR GASOLINE FUEL OILS 
KEROSINE 
72 Oct. 70-74 oct. and /or 
District (ASTM) (ASTM) NO. 1 FUEL No. 2 No. 3 No. 5 Ne. 6 
Me, i  <ons<es Not made 9.075 7.1 6.7 6.7 $1 .85-$1 .95 (a) $1.77 
nN ae Harb.. barges e 8.975 7 6.6 6.6 soe sabes 
ae errep ” 9.175 7.3 6.8 6.8 (2) Reo $1.97 (1) 
Philadelphia ae i 9.075 7.2 6.7 6.7 $1.98 $1.77 
Baltimore......... = 8.825 7.2 6.7 6.7 $1.85 (1) $1.77 
ER ie eeuke sss a 8.575 7.3 6.7 6.7 (1) $1.85 (1) $1.77 
Wilmington, N.C. ” 8.175 6.75 6.4 teh ne nt: 
ied. ....... ” 8.175 6.9 6.4 (2) re $1.80 (1) $1.72 (2) 
a ” 7.845 6.55 5.75 (1) cee ee $1.72 (1) 
Jacksonville. ...... Pa 7.845 6.55 5. eee $1.72 
Ms ssss....., " 7.845 6.55 5.75 (1) iad act 
SE cssdecnehes . 7.845 6.55 5.7 ia $i 62 
Pensacola......... - 6.875 (1) 4.8 (1) —een ee sien oh eal 
SS eaeera y 6.62 - 6.7 4.75 (2) axel ex sia ae 
New Oricans a 6.125(1) 4.1254. 25 (2) 3.75 (2) viet $1.27 () $0 97 
Portland. .... - 9.375 7.3 6.8 6.8 (2) sian $1.77 
| FERS 9.275 7.2 6.7 6.7 (2) $1.95 (2) $1.77 
ahaa ” 9.275 7.2 6.7 6.7 (2) $1.90 (1) $1.77 
(a) Price is for straight-run low pour, test No. 5 ($1.95) 
Bunker C Fuel Diesel Oil Gas House 
i bunkers Shi P bunkers Diesel Oil Gas Oil 
(Ex Lighterage) (Ex terage) Shore Plante 28-34 Gravity 
. New Haven —— = Ol ”—~—“— a 
Tank Wagon Prices (Continued) | \°y ‘i ge $378 s*% 5'de 
ES co 066.6-0-0.04 $1.97 (1) $2.94 (1) 6.8 (1) 7 (1) 
Philadeiphia $1.77 $2.78 op For 
Mineral roe V.M.&P. Baltimore. $1.77 $2.78 6.7 (1) 6.71 
fF .W. Norfolk... .. $1.77 * $2.78 6.7 (1) 6.7 i 
Buffalo, N. Y......... 12.4 13.6 Charleston $1.72 (2 $2.65 (1) 6.4 (1) 6.4 (1 
New York City....... ll 12 Savannah $1.72 (1 $2.52 (1 Me oses 
Rochester, N. Y...... 13.2 14.4 Jacksonville $1.72 $2.41 (2 pede es 
Syracuse, N. Y....... 14 caon , eet $1.62 $2.41 (2) ee a 
Boston, Mass......... 12 13 New Orleans....... $0.97 $1.65 (1) 4 (1) We 
Brid Te. sone 16.8 t17.3 | Portlamd........ om ———- péeerandedan 6.8 (1) 6.9 
Hartford, Conn....... 16.3 J eI $1.77 $2.78 6.7 (2 6.8 
Providence, > See 13 14 Providence........ $1.77 $2.78 (2) 6.7 (1) 6.8 (1 
Bunker ““C"’ when from Navy storage at New York and Norfolk to out-going vessels ships .05c 
Mobil- Mobil- discount. (Subject to cancellation.) 
Kero- fuel heat 
sine 1 Fuel 
Yard T.W. T.C. T.W Yard T.W 
New York: Gulf Coast 7 
Manhat’n & 
a TS 93 71 9 Prices in Effect Feb. 5 
Queens.. 7.5 10.3... 9.3 7.1 9 New Orleans & Lower Texas Gulf Coast CARGOES 
Richmond. 7.5 10.3 a cin oo Se ey te Baton Rouge South of New Orleans Domestic & 
Albany..... 7.5 9.8 6.8 9.3 7 9 MOTOR GASOLINE Tank Cars rges Tank Cars Barges Export 
Binghamton. 8.9 11.2 -- 10.7 8.4 10.2 From all Cull 
Buffalo..... 8.1 10.4 7.5 9.8 7.7 9.5 Ports 
Jamestown.. 8.2 10.5 . BS. TS BS oe (oct. by ASTM) 
Mt. Vernon. 7.6 10.3 ae SS: F5 -2 iE 3 Pntoee cs cacsace 75 6.5 6.75 6.75 6.75 
Plattsburg.. 8.1 10.4 - 9.9 7.6 9.4 10-74 oat Died etenses , 6 - 6.125 5.625 5 .625-6.375 (a) 5.625 5.625 
Rochester... 8.7 11 7.9 10.3 7.9 O.F F Ce GRE, occ cccccccce o* cee nan e408 ene 
Byracuse.... 8.5 10.8 7.8 10.1 7.8 9.6 Unleaded Sen 5.625 
ata —- ishacckceese 5a 
Bridgeport. 7.8 10.3 vere TR 8.0 i detinésedecis 5 
ambury.... 8.2 10.8 ae 7.8 : 
Hartford.... 8.0 10.5 95 7.4 9.2 | SEROSINE & LIGHT FUELS 
New Haven. 7.5 10.3 93 7.1 9.0 41-43 w.w. kero....... 4.125- 4.25 4.125 4.125- 4.25 4.125 4.125 
Maine: 42-44 w.w. kero....... — 26a 4.125 4.125 4.125 
8 , ce ms xe 0774 92 No. 2 fuel oil......... 3.75 3.75 8.75 - 4 8.75 8.75 
angor °° . ’ ; DIESEL & GAS OILS 
P ions : : 
ag 5 10.2 6.8 9.3 9 (In diesel index No.) 
ans. Below 43 di.......... bs oP a 
Boston. .... 7.8 10.6 6.7 2 FR q RE “* “os ‘ 4 
N. H.: oa 7? Deane eeeeene S oss 4 4 ‘ine 4 
Concord 8.4 10.7 8.2 10 pet EEN ace 4.25 ie re — ee 
oe Se ses 9.2 11 | | (a) 5:625e for Dist. 1 and 6.125-6.375e for other districts. 
RI : : ‘ : : NOTE: Above products in Truck Transports of 2,400 gal. and over 4c above Tank Car Prices. 
Providence.. 7.8 10.1 6.7 9.2 7.1 9.0] Heavy Fuels & In Ship’s 
“Ee Bunker Oil (at Bunkers 
Burlington.. 8.1 10.4 7.5 9.8 7.5 9.2] Sil Gulf Ports) ma. aR Wax 
Rutland.... 8.3 10.6 ... 10 7.7 9.5 a . —— tir {Melting points are AMP, 3° higher than EMF 
*Does not include 1% city sales tax applicable B - 28 AP $1.35 ew OB aay ~~ gg not include bag; 
to price of gasoline (ex tax). 28 & above API ‘ —~ — 
Lo steel barrels. Grav “ $1.65 Prices im Effect Feb. 5 
liscounts: Diesel—On t.w. deliveries, 0.5c for | pion. ¢ An 997 , New Orlean % 2 2. 
et least 400 gals.; 1c for full tank truck. ———-- we — ee ee 
124-6 Yellow 4.25(1) wae 4.25(1 
122-4 White iy 4.25(2) 4.25(2 
- — 124-6 White 4.25(1) 4.25 4.25 
. ‘ Fully Refined: 
Mid-Continent Lubes 123 ee $.2(1) 5.2(2) §.2(1) 
EXPORT PRICES (At Gulf; in packages, FAS.; in bulk, FOB| j58s0.°°°'"’ can OUsae)|lUS a 
Prices Effective Feb. 5 terminals) . ~~? eeeeees ¥ 
Mexi Gulf P : 130-32....... 5.85(1) + ‘B5¢2) 5 .85(1) 
. a = ey orts Prices in Effect Feb. 5 Sea 6.15(1) 6.1 6.15(1) 
liner to Cc Vi l ’ Steel Drums Bok 135-7 eeeseece 6.4(1) 6. ri 6.4(1) 
Tampioo....... $0.97 $1.65 Cutges Chants Naphtha 
Veracruz......... 0.97 Pisege D coler, Vis at 210° in Effect Feb. 5 
Coatzacealees 0.97 1-65 200 vis........ oe om: oeiete ~~ PT eitinsias 
-M.&P. ner 
Pacific Coast ens via. 0-10 pp > ne toe - inge Naphtha Spirite 
. ayenee eee “ = a 100 vis., 10-: New York Harbor 11 (2) 10 
SN 340 600008% : p = i he ae 1l (2) 10 
es onc ccak, 1.50 2.89 Nenteal—ste. 3 eater Baltimore........ 10.5 (2) 9.5 
uzanilio........... 1.50 2.89 200 vis., 0-10 p.p. -= Boston.......... 11.5 (2) 10.5 
_ > ae 1.50 2.89 (A) FAS at New Odean, Providenes....... 11.5 (1) 10.5 (2 
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CLASSIFIED 





For Sale 


FOR SALE: Two fully equipped and operating 
Service Stations and one Bulk Plant, consist- 
ing of four twenty thousand gallon tanks, 
pump and all facilities for tank car or trans- 
port deliveries. Bulk Plant and one Station 
on U. S. Highway in Eastern Pennsylvania In- 
dustrial City. Other station in heart of same 
city. Good steady gallonage. Box No. 518. 





FOR SALE 


1—Fruehauf Tandem Axle semi 3-com- 
partment Tank Trailer, 4150 gallon, 
with eight 25 x 20 tires. 

2—Gasoline Meter Registers, maximum 
capacity 2,000 gallons each. 
Empire Equipment Corporation 


608 Empire Bldg., Cleveland 14, Ohio 
Phone: Main 7667 








FOR SALE 
New and Reconditioned 
IRON and STEEL 


VALVES 
Tested and Guaranteed 
Also Fittings 
APEX IRON & ETAL CO. 
2204 South Laflin St. 
Chicago 8, Illinois 








TANK TRAILERS 


10—Tandem Axle Tank Trailers from 
4500 to 5100 gallon capacity, com- 
pletely rebuilt and guaranteed, air- 
brakes, 8 inch lines, 2 and 8 com- 
partments. Rebuilt and guaranteed, 
teady for immediate service upon 
delivery. Call, write or wire— 





Sam Cohen, 
Cohen Equipment Co., 
1918 Pingree, Detroit 6, Mich. 


’*Phone: Madison 5300 





FOR SALE: Six pump completely equipped 
Filling Station (no grease or wash bay), 
one acre of ground, located at the West City 
Limits of Bronson, Mich. For further informa- 
tion contact E. Lee Brown, Union City, Mich. 





FOR SALE 


1—1936 Studebaker truck with 750 gal- 
lon 38-compartment tank. Equipped 
with Brodie meter, Blackmer pump, 
hose and reel. All in excellent condition. 
Price $800.00. 
McCleary Oil Company 
Chambersburg, Pa. 
Phone 659. 


Business Opportunities 


SALES REPRESENTATION AVAILAB 
Manufacturer’s agent wishes to add one or 











TRACTORS—HEAVY DUTY 


Heavy duty Auto Car—Macks—Whites. 
Conventional and cab-over-engine, re- 
built and guaranteed, ready for imme- 
diate service upon delivery. Call, write, 


or wire— 


Sam Cohen, 


Cohen Equipment Co., 
1918 Pingree, Detroit 6, Mich. 


"Phone: Madison 5300 














DIESEL TRACTORS 


to 


Auto Car Diesels, one cab-over-en- 
gine, one conventional. Both like 
new. With Cummins 150 HP Diesels, 
1020 tires, airbrakes, rebuilt and 
guaranteed, ready for immediate 
service upon delivery. Price only 
$5750. Call, write or wire— 


Sam Cohen, 
Cohen Equipment Co., 
1918 Pingree, Detroit 6, Mich. 


Phone: Madison 5300 


equipment items to present line selling to »j] 
marketers, refineries, chemical plants and 
dustrial users. Good coverage in New Y +k 
City, New Jersey and Philadelphia areas \ 
No. 529. 

GREASES 


Manufacturer of grease has capacity for 
taking on extra grease business. Will 
manufacture standard greases or greases 
to specifications at attractive prices. 


Box No. 528 











Positions Wanted 


REFINERY SUPERINTENDENT OR MAN.- 
AGER: Forty years old. Nineteen years experi- 
ence with modem equipment, including manu- 
facture of 100 Octane Aviation gasoline. Box 
No. 530. 


WANTED: Position by man with 20 years ex- 
perience in refining and terminal supervision. 
Also 19 years in sales and application of in- 
dustrial oils and greases, in both large and 
small industrial plants, as well as automotive 
equipment. Box No. 517. 









Situations Open 


SALESMAN-MANAGER WANTED: Old es- 
tablished company with nationally known gaso- 
line and oil distributing franchise needs young 
man, over draft age, or draft exempt, to man- 
age company operations in eastern city branch. 
Give experience, references and salary expected. 
All correspondence strictly confidential. Box 
No. 525. 




















F.O.T. midwest area. 


RAILWAY 
TANK CARS 


40—8000 Gallon Class II Gasoline Tank 
Cars NOW engaged in INTERSTATE Gaso- 
line TRANSPORTATION. All cars conform 
to ICC and RR Regulations. 
out of business, therefore, offering these 
cars at the bargain price of $1900.00 each, 


Owner going 











Immediate Delivery on 10 or 15, balance 
in thirty days or sooner. 
please call, write or wire, 


IF INTERESTED 


Sam Cohen 
Cohen Equipment Co. 


1918 Pingree, Detroit 6, Michigan 
Phone: Madison 5300 





OPPORTUNITY 


Independent New York company has 
opening for aggressive young oil man 
(about 40) with knowledge of lubri- 
cating oils, petroleum specialties and 
export. Good present position. Excellent 
future possibilities. 


Box No. 526 








UNUSUAL OPPORTUNITY 


For right man to take over management 
of long established lubricants business. 
Plant advantageously located in New 
York City. Sales ability required. Ex- 
service man with previous experience 


preferred. 
Box No. 527 




















FIELD SUPERVISOR 


Midwest compounder of premium grade 
automotive and _ industrial lubricants, 
marketing from Mississippi River to 
East coast and North of Tennessee, has 
opening for mechanical or chemical 
engineer with extensive application ex- 
perience in all phases of lubrication, plus 
ability to supervise the sales and field 
activity of others. 

Applicant should be 30 to 45 years 
of age, draft exempt, and have pre- 
vious supervisory experience, prefer- 
ably with an independent company spe- 
cializing in industrial products. Per 
manent position with excellent future 
and good salary. Give full details first 
letter. Reply 


BOX NO, 524 
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CLASSIFIED 





Wanted to Buy 





TANKS WANTED 


Will buy 380—8,000, 10,000, 15,000 
or 20,000 Gal. Cap. Horiz. or Vert. 
Tanks. Will consider complete Bulk 
Plants. 


R. C. STANHOPE, INC. 
60 East 42nd St. New York, N. Y 








Professional Services 








5 
LAB 
or 
zt 
and 
wv 
‘AS x 
for 
Will 
ASES 
MAN 
} experi 
ry manu 
ne Ox 
Cars ex 
Prvision 
1 of in- 
‘ge and 
fomotive 
Id es 
ym caso 
$s young 
(oO man- 
branch 
epected 
al. Box 
has 
man 
ibri- 
and 


lent 
— 
— 
nent 
LESS 
New 
Ex- 
nce 
— 


ade 


to 
has 
ical 
ex- 
slus 
leld 


bars 
ore- 
fer- 


ure 
frst 


ANTI-KNOCK VALUES 
DETERMINATORS 
The Gray Industrial Laboratories 
Chemists and Engineers 
Specialists on Petroleum Products 
961-976 Frelinghuysen Ave., 


NEWARK, N. J. 
Telephone Bigelow 3-4020 











Classified Rates 








FEBRUARY 7, 


“For Sale,” “Wanted to Buy,” “Help 
Wanted,” “Business Opportunitie 
“Miscellaneous” classifications, set 
type this size without border—15 a. 
a word. Minimum charge, $4.00 per in- 
sertion. 

“Position Wanted”—10 cents a word. 
Minimum charge $1.50 per insertion. 

Advertisements set or 
with border—$5.00 per 2 

Copy must reach us not later than 
Saturday preceding date of issue. 

All classified advertisements are pay- 
able in advance. 

No agency commission or cash dis- 
counts on classified Advertisements. 











ADVERTISERS’ INDEX 


This index is published as a convenience to the 
reader. Every care is taken to make it accurate 
but National Petroleum News assumes no re- 
sponsibility for errors or omissions. 


Blackmer Pump Co. 47 
C-O-TWO Fire Equipment Corp. 44 
Chrysler Corp. 43 
Cities Service Oil Co. 19 
Columbian Steel Tank Co. 42 
Continental Can Co. 37 


Fleet-Wing Corp Outside Back Cover 


Goodyear Tire & Rubber Co. 17 
Hanlon-Buchanan, Inc. 23 
International Harvester Co. 25 
Kellogg Co., M. W. 28-29 
Lubri-Gas Laboratories 45 
Lumenite Electronic Co. 46 
Martin & Schwartz Inside Back Cover 
Mayfair Hotel 47 
Mid-Continent Petroleum Corp. 35 
Milwaukee Valve Co. 39 
Morrison Bros. Inside Front Cover 
National Foam Systems, Inc. 27 
Philadelphia Valve Co. 15 
Pittsburgh Equitable Meter Co. 21 
Republic Oil Co. ’ 1 
Southeastern Oil 31 
Timken Detroit Axle Co. . $8 
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Tank Car Hauls to East Gain 15,474 b/d 


N News Bureau 


WASHINGTON—Tank car hauls to Dist. 1 averaged 471,419 bya. for the week 
ending Jan. 27, up 15,474 b/d from the low of the previous week, PAW announced. 


Shipments by companies were as follows: 


Aetna l Elk Refining .. 35 Richfield 76 
Allied 38 Freedom Oil 2 Roosevelt Oil 1 
Amsco 115 Globe 154 Root 54 
Arkansas Fuel 96 Gulf 1,473 Royal Petroleum 33 
Ashland Refining 219 Hartol 106 Shell 679 
Asiatic Petroleum 5 Hess, Inc. 10 Sinclair 655 
Atlantic Refining 423 Home Oil 30 Socony-Vacuum 1,611 
James B. Berry Sons 1 Jenny Mfg. Co. 15 Southland 7 
Cantelou : 24 Libby 2 Southport 25 
Chalmette .. 10 Maritime Oil 60 S. O. California 1 
Champlin . 73 Mid-Continent ; 95 S. O. Indiana 701 
Cities Service (Pa.) 298 National Refining 19 S. O. Kentucky 91 
Coastal , 5 Ohio Oil 74 S. O. New Jersey 2,823 
Continental 113 Pacific 44 S. O. Ohio 187 
Cooperative Refg. G.IL.F. 11 Pan American | 707 Sterling ll 
Cosden 62 Petrol 5 Sun 1,358 
Crown Central 64 Petroleum Heat & Power 16 Talco - 7 
Danciger 112 Phillips 325 Taylor Refg. 85 
Daugherty 22 Pioneer 2 Texaco 1,198 
Deblois 1 Premier 4 Tide Water 62 
Dornoil 2 alt SRR re ara 86 Tiona 8 
Drake .. 13 Pure 816 Triangle 36 
Eastern 187 Republic 277 White Fuel 20 





OPA Makes Good on Resolve 
For Firm 10-Gal. Ration 


NPN News Bureau 

WASHINGTON—It became _increas- 
ingly apparent this week that OPA and 
PAW will go to most any lengths to hold 
fuel oil coupon values to at least 10 gals. 
per unit, in the face of one of the severest 
winters the U.S., and particularly the 
Northeast, has suffered in many years. 

Over the week-end, and upon the rec- 
ommendation of PAW, OPA announced 
that coupon values during Period 4 in the 
East, Midwest and Pacific Northwest, will 
remain at 10 gals. despite the fact that 
supplies in some areas are “very tight.” 

Instead of merely stating that values 
would remain as they are, OPA said that 
“no increase in coupon values” can be 
considered at this time “even though the 
weather has been unusually cold.” 

“Both agencies said that supplies in 
some sections—particularly in the eastern 


area—are very tight,” the statement 
added. 
“In spite of the abnormally cold 


weather, it is hoped that continuance of 
the 10-gallon value will enable house- 
holders to “get by” although in many 
homes this will mean that thermostats 
must be turned down still lower.” 

Period 4 begins Feb. 5, in the East and 
Pacific Northwest, and combined Periods 





Coming Meetings 





FEBRUARY 
Missouri Independent Oil Jobbers Assn., Gov- 


ernor Hotel, Jefferson City, Mo., Feb. 14-15. 


MARCH 
Illinois Petroleum Marketers Assn., Hotel Pere 
Marquette, Peoria, Ill., March 7-8. (Post- 
poned) 
APRIL 


Independent Petroleum Assn., mid-year meet- 
ing of the Board of Directors, New Orleans, 
.a., April 9-10-11. 


4 and 5 begin in the Midwest. 


Earlier OPA had announced that fuel 
oil rations in North Carolina, South 


Carolina, Georgia and that part of Florida 


east of the Appalachicola River, will con- 
tinue unchanged at 10 gals. per unit dur- 
ing the combined periods 4 and 5, which 
began Jan. 29. 

Maintenance of the 10-gal. unit value 
was recommended by PAW. 





National Petroleum News 


Established February, 1909 


Published every Wednesday by 
The National Petroleum Publishing Co. 


WARREN C. PLATT, Editor and Publisher 
A. E. KRAFT, Treasurer 


V. B. GUTHRIE, Associate and 
Technical Editor 


V. C. REPPETO, Managing Editor 
Y. A. KOSKINEN, Advertising Manager 


Member of 
Audit Bureau of Circulation 
and Associated Business 
Papers, Inc. 
Publication office: 1213 W. Third St., 
Cleveland 13, Ohio, U. S. A. Telephone, 


CHerry 7672. Cable Address PLATTOIL, 
Cleveland. Cable inquiries are answered 
by mail unless subscriber advances suffi- 
cient funds in American money to cover 
eur cable cost. 


NEWS BUREAUS 

New York 20, 50 W. 50th Street, Telephone 
Columbus 5-1516 and 5-1517. 

Washington 4, D. C., 
Press Bidg., 

Tulsa , Okla., 
3-713 

Los ol 14, 610-A _niietoent Bldg., 
Telephone VAndike 2845 


Chicago 5, 59 E. Van Senin Street, Tele- 
phone HARrison 5901-2-3. 


1034-36-38 National 
Telephone NAtional 3477. 


904 World Bldg., Telephone 


Subscription rate A per year in United 
States, Mexico and Pan-American Countries; 
$6.50 in Canada and Foreign Countries. 
Current copies 20 cents, except special 
issues: back copies more than two months 
old 30 cents per copy. 


Copyright 1945 by The National 


Petroleum Publishing Co. 
Trade Mark Registered U. S. Patent Office 














Allan Johnston has been 
manager of industrial sales the 
United Gas Pipe Line Co. He succeeds 
Harry E. Randall who died last month. 

In October, 1932, Mr. Johnston was 
employed by a predecessor company of 
United Gas Pipe Line Co., as industrial 
salesman, serving in that capacity suc- 
cessively in the Jackson, Dallas, South- 
west and Dallas-Shreveport 
districts. 


appointed 
for 


Louisiana 


bed G o 


Philip G. Wharton, 
general auditor of 
the Atlantic Refin- 
ing Co. since 1935, 
elected 
vice president of the 
company, it was an- 
nounced by Robert 
H. Colley, president, 

Mr. Wharton has 
been with the com- 
pany 1911, 
serving for most of 
that period in the 
auditing department. 
He is a past president of the National 
Office Management Assn., a director of 
the American Management Assn., vice 
president of the Philadelphia chapter of 
Internal Auditors, Inc., and a member 
of the panel of arbitrators of the Amer- 
ican Arbitration Assn. 

J. P. Miller, Jr., has been named gen- 
eral auditor to succeed Mr. Wharton. 


we ce c 


W. H. Eddleman, Wichita 
Falls, Tex., oil man, has been named as- 
sistant manager of the Fleming Oil Co. 
of Fort Worth. 

° ° 2 

Fred Turner of Midland, Tex., inde- 
pendent oil operator, has purchased a 
20,000-acre ranch in East Lea County, 
New Mexico, and has moved his thor- 


oughbred horses there. 
a Q ° 


has been 


since 





Mr. Wharton 


veteran 


William B. (Bill) Winckler, scout for 
the Magnolia Petroleum Co. in the 
Permian Basin region, has been moved 
to Colorado City, Tex., to work with 
Frank H. Kelley, land department man- 
ager in that district. He will be suc- 
ceeded by Henry B. Brock of Wichita 
Falls. 

Q od ° 

C. A. Young, secretary of the division 
of production of A.P.I., has announced 
that the institute’s Board of Directors 
decided that the 25th annual meeting of 
the Institute would be held in Chicago 
in November 1945, if conditions permit 

The district spring meetings, at the 
suggestion of D. T. Ring, national chair- 
man, has been cancelled in compliance 
with the request from the ODT. 

cod o ° 


“Doing as nicely as can be expected” 
is the latest report on: NPN’s associate 
and technical editor, V. B. Guthrie. Mr. 


56 


Guthrie is the proud grandfather, for 
the third time, a grandson having arrived 
at the home of his son, Bob, in Cleveland 
on Jan. 31. 


° 2 ° 


Lieut. Col. William B. Plummer, for- 
merly aviation gasoline specialist of the 
Under Secretary of War’s office and dis- 
trict chief of contract termination §sec- 
tion, A.A.F. Eastern Procurement,. New 
York, has been relieved from duty and 
has returned to industry with Standard 
of Indiana. 

He first went with Standard in 1930 
as chemical engineer to study the hydro- 
genation process, and when he joined 
the Armed Forces on Nov. 1, 1942, 
manager of the development and _pat- 
ent department. He served as a second 
lieutenant of infantry in World War I. 


Was 


o 2 o 


Dr. Minor C. K. Jones of the Esso 
Laboratories of Standard Oil Develop- 
ment Co, has been elected to the com- 
mittee on membership of the Society of 
Sigma Xi, national scientific honor soci- 
ety. Founded at Cornell in 1886 for the 
encouragement of original scientific re- 
search, Sigma Xi has chapters and clubs 
in 125 colleges and universities. 


Col. Sadler Back in U. S. 





tired from an ocean 
Col. Gerald (Jerry) 


Unshaven and 
crossing, Lieut. 
Sadler enjoys a cup of coffee upon his 
arrival at LaGuardia field, New York. 
Col. Sadler was a member of the Texas 
Railroad Commission before joining the 


Army as a private. He has been sta- 
tioned in the Persian Gulf Command 
as a battalion commander in the Trans- 
portation Corps for 27 months, and ex- 
pects to have a new assignment in the 
U.S. For his work in supplying goods 
of war to Russia via the overland route 
from Persia, he has been awarded ithe 
Order of the Fatherland for War, Rus- 
sia’s third highest decoration 


Hugh L. Hemmingway, formerly w th 
Kendall Refining Co. at Bradford, } 
is now in the technical service depart- 
ment of the marketing division of Pur 
Oil Co., Chicago. 


° 9 2 


H. B. Kirby, manager of the fuel oil 
department for Consumers Co., Chicago, 
announced removal of the general offices 
of the company from 111 West Washiug- 
ton St. to 228 N. LaSalle, 


oO 2 o 


George W. Hanneken, vice president 
in charge of manufacturing for Standard 
Oil Co. (Ohio) has announced that Dr, 
F. J. Sanders has been placed in charge 


of the company’s No. 2 refinery in 
Cleveland. 
Dr. Sanders was 


formerly superin- 
tendent of Sohio’s 
Toledo refinery and 
joined the company 
in 1934 to organize 
the Technical Serv- 
ice Group of the 
manufacturing de- 
partment’s _ process 
and development di- 
He headed 
Technical Service 
for five years, and 
in 1939 was placed 
in charge at Toledo. 

Many processes having a major part 
in war production were installed under 
Dr. Sanders’ direction while at the Toledo 
works, Included were alkylation, cata- 
lytic polymerization, cumene and dimer 
units, and a new delayed coking unit. 


vision. 





Dr. Sanders 


Dr. Sanders, a Texan, graduated with 
the degree of Chemical Engineer from 


Texas Technological Institute. He se- 
cured his doctorate in Chemical Engi- 
neering at Yale ‘in 1933. He _ joined 


Standard after brief employment in the 
dye industry. 

His transfer, Sohio will 
Dr. Sanders to bring his refining and 
technical experience and background to 
the and manufacture of 
new lubricants. The No. 2 refinery is 
devoted exclusively to the manufacture 
of lubricating oils, greases and waxes. 


says, enable 


development 


o o o 


During the first six months of 1945, 
William H. Tell, assistant general man- 
ager of sales. and Dr. M. G. Paulus, 
president in charge of manuf 
turing at Standard of Indiana and 606 
other employes will be awarded gold 
pins for 10 to 40 years of service. Fiv 
employes will receive 40-year pins, “4 
will get 30-year pins, 348 will be given 
20-year pins and 181 pins for 10 y¢ 
of service. Mr. Tell is in the 40-year 
group and Dr. Paulus on the 30-year 
list. 


vice 
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As the owner of this M & S pump points out, 

S that’s a lot more trouble-free service from 
pump than you would expect. But it is 
pical of hundreds of M & S pumps that 


ve been hard at it for years. Their out- 





anding performance-record through these 
usual times, when parts and replacements 
ve not been available, is sound evidence 

what precision-like workmanship and 


actical designing can do. 


& S Service Record Speaks for Itself! ... 


New M & S pumps for your busy service 
stations of tomorrow will start down the 
line as soon as conditions permit. They'll 
be even better mechanically than their pre- 
war cousins — they ll have many new and 
practical features to speed-up service and 
increase profits. If pumps are part of your 
post-war plans, write us now for complete 
information as soon as 


it is available. 


= MARTIN & SCHWARTZ 


SALISBURY, MARYLAND 

































V4 














FLEET Wing © 


PRODUCTS 












RP hoy 


It’s No 
TRADE SECRET 


The word has got around among Independent Jobbers that a good brand to 
tie to is the Fleet-Wing brand. 


We don’t dispute that . . . for we believe it ourselves! 


Because we're rather proud of the fact that more jobbers than ever before 
are inquiring about the availability of exclusive Fleet-Wing franchises we 
want the trade to know about it . . . IT’S NO TRADE SECRET! 


That's why we've put “The Story of Fleet-Wing’’ into clear, concise, readable 
form . . . so that Independent Jobbers may discover for themselves why 


Jobbers Who GO Fleet-Wing—STAY FLEET-WING- 


In our postwar planning program Fleet * 
Wing Corporation is taking steps to make ° 
sure that Fleet-Wing Jobbers and their 
dealers have available tested sales pro- 
motion and merchandising helps. We 
believe that Fleet-Wing will continue to 
be the ‘‘Fastest Selling Independent Brand 
in America”. 


You may want to find out more about it. 





pi Write for this in- 


formative series of 
manuals about 
Fleet-Wing and the profit possibilities 
that are open for progressive Inde- 
pendent Jobbers and their Dealers. 
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SUCCESSFUL OPERATION of a small capacity Fluid Cata- 
lyst unit has been achieved at the Frontier Refining Co.'s 
refinery at Cheyenne. Wyo. Charge capacity is 2600 b/d. 
The unit is of the single-stage type, but with several new 
design features incorporated, as shown in the above flow 
chart. to reduce fabrication costs. Overall height of the 


structure has been lowered by placing the regenerator on a 
level with the reactor, instead of above it as is done in larger 
units. Further cost reduction was achieved by using a 
specially designed scrubber for recovery of catalyst from 
the regenerator gases, eliminating the usual Cottrell precipi- 
tator. For full details, see page R-83. 





| AINTENANCE of Pressure on Oil 


Reservoirs Thru Gas Injection Will) Usually 


1. Increase Total Oil Recovery 
2. Minimize Lifting Costs 


\ properly designed and constructed) pressure 
maintenance plant will, in many cases, provide a 
return on the investment greater than that received 
on any other invested capital in the field development. 


Thru having designed and installed plants* now 
daily returning many hundreds of millions of feet o 
gas to producing reservoirs, Hudson is equipped, thru 
years of successful experience, to design and install 


complete facilities for pressure maintenance, including 


gathering systems, compressor plants, hydrocarbot 
extraction and fractionation units, dehydration plants 


and dry gas injection piping systems. 


GAS COMPRESSOR STATIONS ¢ CYCLING PLANTS ¢ GAS DE 

HYDRATION PLANTS ¢ NATURAL GASOLINE PLANTS ¢ FRACTIONA 

TION UNITS e HYDROGEN SULFIDE REMOVAL PLANTS @¢ 
MECHANICAL AND NATURAL DRAFT COOLING TOWERS 


FTIUDSON 


ENGINEERING CORPORATION 


Engineers and Constructors 


FAIRVIEW STATION HOUSTON. TEXAS 

















Contents 


National Petroleum News, TECHNICAL SECTION 





Vol. 37, No. 6—February 7, 1945 . 





Features 


2600 b/d Fluid Catalytic Cracking Unit Proves Successful on 
Fre ee ee R-83 


By W. R. Newman 


Analysis of Fireproofing Methods Used in Refinery Construction.. R-86 
By E. F. Brummerstedt 


Alcohol-Water Injection As a Detonation Depressor in Gasoline 
Eg laid ab 0s Leake RRA Oks Sobre eH R-88 


By A. T. Colwell, R. E. Cummings and D. E. Anderson 


Fischer-Tropsch Synthesis and the Petroleum Industry............ R-97 
By V. I. Komarewsky and C. H. Riesz 


Synthetic Aviation and Motor Oils Seen as Future Developments... R-105 


Progress of the LPG Industry During 1944....... eee rere 
By G. G. Oberfell and R. W. Thomas 


Piston Lacquering—Its Causes and Cures........... aia R-115 
By H. C. Mougey 


Use of Cracked Gas Oils as Burner Fuels Being Tested... ... . .. R-124 


Polymerization of Mixtures of 1,3-Butadiene With 2-Butene and 
with Pentane by Sodium ........................ .... R-133 


By |. V. Rokityanskii and M. Yu. Lekakh 


Vibration in Compressor Plant Piping.......... aes .. R-138 
By M. L. Arnold 


Torque-Viscosity Characteristics of Lubricating Greases.......... R-150 
By L. C. Brunstrum, E. W. Adams and E. E. Ziegler 


Departments 
ey Sie: Were Gh onc vce ven bees doe aeees R-128 
Technical Meetings for Oil Men.......................000.. R-158 
ME aig eS why ct Sena kee Meese ae R-159 
I a a i En  arll d wee Bie R-160 


“Alcohol Tested as Injection Fluid for Gasoline Engines” 
“ ‘Foolish’ Research Has Paid Big Dividends” 





Published Every Month by 
The National Petroleum Publishing Company 


Publication Office, 1213 West Third Street, Cleveland 13, Ohio, U. S. A. 


V. B. Guthrie, Editor, Technical Section 
D. P. Thornton, Jr., Assistant Editor e William F. Bland, Engineering Editor 








FEBRUARY 7, 1945 


PREVIEW 


Feature Articles 
Coming Next Month 


Design Improvements Simplify 
Fluid Catalyst Process 


This article describes the major en- 
gineering improvements which have been 
made in the design of the Fluid catalytic 
cracking process since it was first intro- 
duced into commercial operation. It 
compares the old “upflow” type of op- 
eration with the newer “downflow” type, 
explaining the advantages of the latter. 
The flow of operations through a typ- 
ical fluid catalyst plant is described, and 
specific design features (instrumenta- 
tion, valves, catalyst recovery) are gone 
into in detail. 





Cutting Lag Between Research 
And Commercial Refining 


The new laboratory facilities of one 
of the larger oil companies of the south- 
west include extensive pilot-plant scale 
equipment and other modern apparatus 
for the study of synthetic rubbers and 
the new petroleum products. The in- 
stallation was designed and equipped to 
the end of shortening the period re- 
quired for thorough research and devel- 
opment work in the field of the petro- 
leum refiring. 

The facilities are described in a spe- 
cial article by an NPN Technical Sec- 
tion writer from a first hand visit and 
inspection of the laboratories. 





Process Development Program 


In view of the intricate nature of many 
of the modern refining processes, the 
systematic organization of the process 
development program is essential. A 
properly organized program is recog- 
nized as an increasingly important factor 
in achieving later successful commercial 
operations. 

This article, by a representative of a 
large engineering firm, who is thoroughly 
familiar with process equipment, out- 
lines six definite steps which he believes 
should be followed in sequence in the 
development of a new chemical process 
to minimize false moves and direct the 
work towards the desired goal. Although 
he discusses the subject in general terms, 
without reference to any specific pro- 
cess, the ideas he presents are equally 
applicable to a new refining operation. 





Properties of Heating Oils 
From Catalytic Cracking 


Physical characteristics of Houdry and 
T.C.C. distillate fuel oils from commer- 
cial operations have been studied in a 
number of ways to indicate their per- 
formance in pot-type as well as pressure 
and rotary-type burners. Results of this 
study are given in tables, graphs and 
photographs in a special article contrib- 
uted by an important research organiza- 
tion. 
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- SLEEPING 


GIANT 


America’s motorcar industry 
has been at war. When it gets 
back to making automobiles, 
a vast new opportunity for 
engine improvements will be 
waiting in the improved gaso- 
line that will then be available. 


H™ ON THE LIsT of things the 
average man wants after the 
war is a hew automobile. But John 
Public looks forward to something 
more than just a new car—he 
wants a better car. 


It is true that replacements for 
essential transportation may keep 
the automobile industry more than 
busy for quite awhile after the war. 
During this period revised versions 
of 1942 models may be all that 
are available. Once this phase of 
reconversion is over, there will be 
the problem of continuously re- 
building and replacing America’s 


automobile population—and again 
the problems of “‘creating’”’ sales 
and customers in a competitive 
market. We can look forward to 
future engineering competition 
along the lines of the simple, time- 
honored, American method of 
making better and better cars. 
Refinements in body design, new 
accessories and greater riding com- 
fort will play their part. But the 


most significant progress in motor- 
car design will depend—in the fu- 
ture, as in the past—upon the de- 
velopment of engines that get more 
work from each gallon of gasoline. 


The basis for such progress al- 
ready exists. It lies in the develop- 
ment of engines to fully utilize the 
greatly improved gasoline which 
the petroleum industry will be in 
a position to offer the public. 


Chrysler Building, New York City 
Manufacturer of Ethyl fluid, used by oil companies to im- 
prove the antiknock quality of aviation and motor gasoline. 
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“Wartime progress by America’s petroleum industry has paved the 
way for fundamental progress in post-war automobile engine design. 
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2600 b/d Fluid Catalytic Cracking Unit 


Proves Successful on Initial 65-Day Run 


First Commercial Small Capacity Fluid Catalyst Unit 
Goes On-Stream at Frontier Refining Co. Entirely New 
Design Reduces Overall Height, Eliminates Costly 
Cottrell Precipitators. 


By W. R. Newman* 





od OMPLETE success of a small capa- selves, furnishing a guide for the design cracking unit presented special, difficult 
city Fluid Catalyst cracking unit has of other units of small capacity. problems. It was not a matter simply 
been demonstrated in its initial ran. The Designing a small fluid catalytic of scaling down from the large size unit. 


unit is a part of the new aviation gasoline 
refinery of the Frontier Refining Co. at 





Cheyenne, Wyo. 






























































The design charging capacity of te | ..}. } §}] 2° ———€_—_-————__ xe 
unit is 2600 barrels per day of fresh gas 
oil. On its initial run, synthetic catalyst 
was used. FRONT COVER: Flow di- 
The results of this run go far toward agram of the new small- 
answering a question which is of para- capacity Fluid Catalyst 
mount concern to refiners in considering unit at Frontier's aviation 
reconversion to peacetime operation, gasoline refinery, de- 
namely, “Is ramets Te ey — scribed in the accom- 
process for the sma refiner! 1e an- panying article. Major 
swer 1s encouraging. ° . 
ee; : design changes include 
After preliminary tests, the first run 
; : (1) use of a scrubber 
with synthetic catalyst was started May (sh in left ti f 
», 1944, and continued for 65 days. rs ne en eee 
notor- i _ : diagram) to remove cat- 
he f On August 3, the Frontier manage- , kj 4 (2) 1 
1€ [u- ment thought it wise to shut down the aye nes and (2) low- 
he de- unit for inspection, during which special ering of regenerator to 
+ more ittention was given to the several new reduce overall height of 
po design features. All parts of the plant structure from 240 to 130 
SOLine. : con 
were found to be in excellent condition. feet 
ass al- All the innovations had proved them- 
velop- s — 
Ze the ®*Vice President, Frontier Refining Co., Chey- Fig. 1 
which ne, Wyo 
be in General view of the Frontier Refining Co., Aviation-Gasoline Plant, Cheyenne, Wyo. 
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2600 b/d Catalytic Cracking Unit 








It was necessary to work out an entirely 
new design embodying hitherto unused 
principles and a number of new features, 
in order to reduce construction and op- 
erating costs. 

The Frontier unit is of the single- 
stage type. Figure 1 is a simplified flow 
diagram. 

















Two of the fundamental innovations CS 
introduced in the design of this unit are: tie 
1—Holding pressure on the regenera- Fl 
tor which allows it to be placed approxi- re 
mately on a level with the reactor, there- ie 
by reducing the overall height of the th 
structure. 
ce 
2—A specially designed scrubber for 
| Pp 
recovery of catalyst from the regenera- | 
tor gas, in place of the much more costly sis 
Cottrell precipitator which has been in- | M. H. Robineau W. BR. Newman = 
stalled for this purpose in the larger fluid President of the Vice-president. in charge of 
catalyst cracking units. Frontier Refining Co. refining.‘ and author of the 
Regenerator, reactor and line diameters | at Cheyenne accompanying article 
were fixed on the basis of velocities simi- | 
lar to those used in the larger plants, 
with some margin provided because of 0 
the uncertainty of actual charging stock = 
and carbon production. tact 

The major vessels are provided with = 
skirt supports’ long enough to flex with = 
the expansion of the vessel and avoid . 

. introduction of dangerous stresses or — 
sts loadings at lug or stiff base supports. trol 

Distribution of catalyst and gas or at 
vapor in both regenerator and reactor is poe 
accomplished by means of Meehanite larl 
grids. 

The stripping section at the base of by 
the reactor is proportioned to give ap- wh 
proximately 2% minutes residence time bet 
to allow cracking and removal of hydro gre 
carbons by the stripping steam. cat 

The reduced elevation of the regenera- 
tor results in relatively short standpipes we 

@ = and risers and minimizes the expansion 8 
: problem in catalyst-carrying lines. Fur- hy 
thermore, since the small size of thes rh 
lines makes internal insulation difficult oP 

reé 

tio 

pe 

CC 

an 

~<a th 

co 

pr 

to 

General view of Frontier's new ™ 

small-capacity Fluid Catalyst unit. re: 

This unit is relatively small in size ca 

(130 feet high) compared to the con- a 

ventional Fluid units, which tower n 

240 feet in the air. Frontier's unit 

embodies several new design fea- as 

tures which promise to make cata- th 

lytic cracking available to the ' 

smaller refineries. The plant is gov- . 

ernment owned, operated by Fron- y 

tier under a management contract 

with DSC t 
) 
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Closeup view of scrubber on Fron- 
tier Refining Co.’s new 2600 b/d 
Fluid Catalyst unit. This scrubber 
removes the catalyst fines from the 
regenerator flue gases, eliminating 
the Cottrell precipitators used on 
conventional type Fluid units. It has 
proven highly successful in initial 
runs at the Frontier plant since it 
went on stream last Spring, accord- 
ing to company engineers 


to apply, 4-6 chrome alloy lines, insulated 
on the outside, were used in direct con- 
tact with the catalyst. Conventional 
corrugated expansion joint equipment is 
used to handle the hot line expansion. 

Constant pressure is maintained on the 
cracking unit receiver by the use of a con- 
troller operating on steam to the gas com- 
pressor and holding relatively constant 
pressure on column and reactor, particu- 
larly at constant vapor load. 

The regenerator pressure is controlled 
by a differential pressure instrument 
which maintains a constant differential 
between reactor and regenerator and 
greatly assists in smooth operation of the 
catalyst slide valves. 

The spent catalyst slide valve, which 
withdraws catalyst from the reactor, is 
operated by remote hand control through 
hydraulic mechanism from the board. 
The regenerated catalyst slide valve is 
operated by the catalyst inventory in the 
reactor. 

In general, conventional instrumenta- 

tion is used for measuring air flow, tem- 
perature, differential pressures, etc. A 
CO, meter is provided for a continuous 
inalysis of the combustion products from 
the regenerator. An emergency by-pass 
ontroller is provided to hold constant 
yressure on the receiver and release gas 
to the blowdown system in case of a com- 
yressor shutdown or valve failure. 

Multiple cyclones are provided in both 
eactor and regenerator to reduce the 

atalyst loading in the streams of hydro- 
arbon vapor and combustion gas leav- 
ig the reactor and the regenerator. 

On leaving the cyclones, the regenera- 
gas, together with catalyst fines, 
isses through a waste heat boiler and 
ien to the oil scrubber, which as prev- 
uusly mentioned, replaced the Cottrell 
recipitator used on other units for cata- 
vst recovery. 

Conventional pumps, air heater and 

ther mechanical equipment are used. 
me exception is that the air and gas 
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compressors are steam driven, whereas 
most of the other catalyst cracking units 
are provided with gas engine drivers on 
compressors. 


Steam generators are installed at sev- 
eral points, including heat recovery from 
combustion gas from regenerator and 
circulation of column bottoms. 


A vertical waste heat boiler of the fire 
tube type is installed in the combustion 
gas line from the regenerator to the 
scrubber. It is estimated to pick up 
approximately 6,000,000 Btu per hour, 
generating 40 psi steam. 


The exchange system on the fraction- 
ating column bottoms transfers heat by 
means of G-fin exchangers from the slur- 
ry oil, picked up from the bottom of the 
column, to water from the steam-disen- 
gaging drum. The steam is generated at 
150 psi and under normal conditions ap- 
proximately 6,600,000 Btu are recovered. 


Successful overall operation of the en- 





tire Frontier plant results from a com- 
bination of thermal and catalytic proc- 
esses, designed and licensed by Universal 
Oil Products Co. They are carefully 
balanced in relation to each other to pro- 
duce all the components of 100-octane 
gasoline. 


These processes include thermal crack- 
ing and reforming, catalyst cracking, hy- 
drogen fluoride alkylation and butane 
isomerization. The components of 100- 
octane gasoline include isopentane, alky- 
late and high octane aviation base stock. 


The Frontier fluid flow catalyst crack- 
ing unit produces isopentane, isobutane, 
olefins, aviation base stock, and recycle 
gas oil. 


The thermal cracking and reforming 
units produce additional olefins and bu- 
tanes, which along with the olefins from 
the catalytic cracking unit, go to the 
hydrogen fluoride alkylation unit for 
manufacture into alkylate. 





















































































Analysis of Fireproofing Methods 
Used in Refinery Construction 


By E. F. Brummerstedt 


| seahahp rigid precautionary rules, 
control instruments, relief valves, fire- 


fighting equipment and facilities, refiner- 


ies are inherently subject to fire hazards 
because of the combustibility of the 
liquids and gases being processed. 

Hence, the engineering stafls of the 
various refining and construction com- 
panies have developed elaborate speci- 
fications for the protection of equipment 
and structures in the event of a confla- 
gration. Most of the fireproofing re- 
quirementé involve the use of an insul- 
ating cover (a non-inflammable material 
of very low heat conductivity) for all 
main members of equipment-carrying 
structures, as well as major pieces of 
equipment. 


Strength of Steel at High Temperatures 


Tables and curves in steel handbooks 
and texts on strength of materials indi- 
cate that the ultimate strength of steel 
rises with the temperature until about 
550° F., and then decreases rapidly with 
a further rise in temperature. For long 
periods of time at high temperatures 
(800° or above) a gradual and continu- 
ous deformation under constant load, 
called creep, adds to the high temperature 
strength problem. 

The modulus of elasticity, which de- 
termines the flexural rigidity of beams, and 
the elastic limit of steel, however, de- 
crease inversely with the temperature 
starting with atmospheric conditions. 
Hence, no credit is given in design codes 
for the increased strength at intermediate 
temperatures. The variations in allowable 
stresses at higher temperatures among the 
different codes reflects the discrepancies 
found in experimental creep values and 
short-time rupture tests. 

In addition to the loss of strength and 
rigidity, high temperatures cause expan- 
sion in steel which may result in high 
thermal stresses, especially in fixed mem- 
bers. 

All these factors indicate the desira- 
bility of keeping temperatures in steel 
structures down to a minimum in case 


of fires, and as a result various methods 
have been used to insulate steel against 
a rise in temperature. Most of these in- 
volve the use of concrete because of the 
latter's low thermal conductivity, incom- 
bustibility, economy and simplicity of 
application. 


Fireproofing Specification 


The following specification is a com- 
mon standard in refinery industry for the 
protection of steel structures: 

“All steel columns supporting heavy 
equipment such as towers, tanks, ex- 
changers, main piping, etc. shall be fire- 
proofed from the base up to and includ- 
ing beams or cross members transmit- 
ting equipment loads to columns. All 
steel columns supporting tower platforms 
shall be fireproofed from the base up to 
the nearest platform or horizontal bracing 
plane above the elevation 25 ft. from 
the base. The main bracing (horizontal 
and knee) and all members connected 
to fireproofed columns shall likewise be 
fireproofed. Columns supporting only one 
level platform less than 15 ft. high shall 
not be fireproofed. 

“All members to be fireproofed shall 
be wrapped with steel wire, 2 in. mesh, 
made of No. 14 gauge wire, before pour- 
ing fireproofing material. 

“Fireproofing material shall be Port- 
land Cement mortar, consisting of one 
(1) part cement to three (3) parts sand 
by volume, and poured solid around steel 
members, forming a square or rectangular 
cross section. 

“Fireproofing shall have a minimum 
thickness of 2 in.” 


Guniting 


The above specification applies pri- 
marily to the pneumatic applications of 
concrete commonly called “guniting”. The 
consensus among refinery engineers and 
construction superintendents favors this 
method as being the simplest and most 
economical in the majority of cases. Its 
use is limited only by the practical con- 





refinery design and construction. 





Improvements in Plant Design and Construction 


Experience in the use of substitute materials and methods, the nature 
of new processes installed, and technological developments in other 
industries have combined to bring about important changes in wartime 


The effect of these various factors on postwar refineries is being 
reviewed for NPN’s Technical Section by several authorities in a series 
of articles which will discuss these desirable wartime features and how 
they can be incorporated in future construction technique. 

Included among the subjects to be covered are: Design of the 
Modern Refinery Control System; Location of Heat Exchangers, Com- 
pressors and Pumps; Use of Linings in Pressure Vessels; Foundations for 
Towers in Modern Processing Units, and others. The accompanying 
article, the first of the series, reviews Fireproofing Methods. 
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A typical fireproofing job applied to the 
structural steel work of a modern refinery 


sideration of availability of a gun and an 
experienced operator to handle it. 

Its principal disadvantage is the amount 
of cleaning required, i.e., removal of ex- 
cess concrete splattered on adjacent 
pieces of equipment or structural mem- 
bers which were not intended to be cov 
ered, and were not protected against this. 
The splatter loss, commonly-called “blow- 
back” in the field, is usually not in excess 
of 20% with an experienced operator. 
For this reason it is important that gun- 
iting be done immediately after erection 
of the steel structure and before install- 
ing of adjacent piping, conduits, small 
pipes, etc. 

Any economic analysis of guniting must 
consider so many different factors that it 
is impossible to derive a constant unit 
cost to cover all cases. 

The first item is the cost of a cement 
gun machine, which is about $1500 for 
a standard N-1 size. Obviously this must 
be written off on several jobs over a per- 
iod of years to arrive at an equitable unit 
cost; its purchase is not warranted for a 
single small construction job. In ordinary 
periods or peacetime conditions it is pos- 
sible to rent a machine for about $150 
a month, which would be the best solu- 
tion for a small job lasting only a month 
or two. 

The second item is the cost of the oper- 
ating crews’ services. The operator gen- 
erally is paid about $2 per hour and the 
cost of his helpers would approximatel) 
double this figure, depending on the 
locality. In addition, the attachment of 
form pins and shooting strips requires 
preliminary work rather difficult to esti- 
mate and also dependent on size of mem- 
bers. The expected output per day de- 
pends very largely on the size of stand- 
ard members to be fireproofed, varying 
from 50 to 70 bags for large members, 
and 30 to 50 bags for small members. 





E. F. Brummerstedt, a frequent contributor to 
NPN’s Technical Section, is associated with the 
Petroleum Refinery Division of Foster Wheeler 
Corp., New York. Two months ago he pre- 
sented a method for “Horizontal Tank Cali- 
bration’, and previous to that a series of 
articles on 
Vessels.” 


“Economic Design of Pressure 
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With 1:3 mix and 2 in. coverage, the 
area in square feet per bag will vary with 
the size of members again, varying from 
7 square feet for angles to 10 square feet 
for large members and flat or cylindrical 
surfaces such as tower skirt linings. 

Most costs and estimates are based on 
a unit volume of 1 yard, rather than on 
area of coverage, but the above figures 
illustrate the futility of trying to find 
the cost per yard of fireproofing on any 
particular job. Fireproofing sub-contract- 
ors will quote from $60 to $100/cu. yd. 
depending on the nature of the job, of 
which approximately $15 is material cost, 
including mortar and wire mesh. This 
would not include cleaning up, splatter 
Joss and stray material. 

Hence the prime economic criterion of 
whether or not to gunite, assuming avail- 
ability of equipment and labor, is the 
status of erection of auxiliary refinery 
equipment, pipelines, etc. If this work 
is far advanced, it will probably be 
cheaper and quicker to use the second 
method of concrete fireproofing, i.e., 
poured concrete. However, an experi- 
enced construction superintendent usu- 
ally avoids this by proceeding with gun- 
iting immediately after erection of the 
main structural steel. 


Poured Concrete 


Manually poured concrete fireproofing 
requires the erection of extensive frame- 
work by a gang of skilled and highly- 
paid carpenters, using far more man 
hours per cu. yd. of deposited concrete 
than the gunite method explained above. 

On very large members the cost per 
cu. yd. would be competitive with gun- 
iting because of the smaller ratio of square 
foot of framework required per cu. yd. 
of concrete deposited. In order to keep 
this ratio down, for smaller beams no 
special indentation is made for the web, 
but a solid rectangular block is poured 
whose width is governed by the beam’s 
flanges. The shapes used for various 
structural members are illustrated in 
Fig. 1. 

Jobs whose design incorporates an un- 
usually large number of clips welded to 
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main members for support of piping con- 
duits and miscellaneous equipment, might 
in some cases be advantageously fire- 
proofed by the method; however, it is 
advisable to prepare the framework prior 
to installation or adjacent small piping 
which may impede the framework and 
concrete deposition. 

In contrast to the higher labor cost per 
cu. yd., the material cost of poured con- 
crete is less than that of gunite. The mix- 
ture is the common 1:2:4, including 
coarse aggregate, and hence less cement 
is required per unit volume of concrete. 
Secondly, there is no splatter loss; the 
actual volume of concrete used does not 
appreciably exceed the theoretical vol- 
ume as calculated. The elimination of 
cleaning up, splatter loss, and chipping 
out fireproofing to attach small clips, 
makes this method more orderly and 
cleaner, but not necessarily more efficient 
than guniting. 


Brickwork 


A third method of fireproofing, applic- 
able only to columns and large tower 
skirts, is embedment in brickwork. This 
method is ordinarily more cumbersome 
than concrete fireproofing and is used pri- 
marily for reasons of conformity with 
existing structures and brick buildings 
or to utilize available excesses of brick 
materials and brick-laying capacity. 

Because it obviously cannot be used 
for beams and small members, its use 
would have the additional disadvantage 
of being inconsistent with the concrete 
fireproofing where required for the latter 
members. For accessible tower skirts this 


Prefabricated insulating blocks applied 
to a large I-beam. Top, the beam before 
the blocks are attached. Bottom, the 
completed fireproofing job 


method is probably economically com- 
petitive, but for ordinary steel structures 
this is less likely. 

Theoretically the method may have a 
slight advantage in that it is at least 
4 in. thick and has a slightly lower 
thermal conductivity coefficient than 
concrete, 


Prefabricated Methods 


Another method of fireproofing is thru 
the use and application of prefabricated 
insulating blocks. These blocks are cut 
to fit the shape of the structural mem- 
bers and held in position by metal pins 
concealed in the insulation, which also 
protects the fasteners from fire. Its ad- 
vantages are less weight, preformed and 
easier to install in places not easily ac- 
cessible. It is also of pleasing appear- 
ance. 

These blocks are made from a combi- 
nation of vermiculite and asbestos with 
a small amount of binder. They weigh 
only about 1% Ibs. per sq. ft. one inch 
thick and can be handled as easily as 
wood, The material will not dissolve in 
water, and hence can withstand severe 
moisture conditions. 

Despite these advantages, it has not 
been used frequently in refineries, pri- 
marily because of its somewhat higher 
cost, which based on unit area of cover- 
age, is in the neighborhood of $1/sq. ft. 

The above methods cover the majority 
of fireproofing applications. Others em- 
ploying essentially the same principles 
have probably been tried by different 
refineries. None of these methods is so far 
out of line in costs as to preclude its 
use entirely, but, customer preference 
to the contrary, guniting is the preferred 
method of fireproofing among construc- 
tion men. 
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Alcohol-Water Injection as a Detonation 
Depressor in Gasoline Engines 


By A. T. Colwell, R. E. Cummings and D. E. Anderson 


7 injection of water as an internal 
coolant is old in the art. The subject 
has received renewed interest because 
of its successful use on aircraft engines 
recently. Remarkable bursts of power 
have been gained for take-off and during 
flight, proving beyond question the value 
of an injected coolant, particularly in 
supercharged engines. 


Recent tests have indicated that alcohol 
or alcohol-water injection is superior to 
water in many cases. Our tests indicate 
that 100% alcohol is more effective than 
alcohol-water, but the latter is less ex- 
pensive and quite satisfactory. 


The use of alcohol-water is not in- 
tended or expected to be a substitute for 
anti-knock quality in the fuel itself, but 
to supplement it and get maximum per- 
formance. 


The effects produced by alcohol-water 
injection are not fully understood, but 
are probably a combination of the high 
latent heat of vaporization (water 970 
Btu per pound, gasoline 150 Btu, ethyl 
alcohol 367, methyl alcohol 473, 50-50 
ethyl alcohol and water, 675 Btu) and 
some function of specific heat. Rich 
mixtures have commonly been used for 
their cooling effect, but are uneconomical. 
Under severe conditions, cooling of 
pistons, valves, plugs, cylinder deposits 
and the cylinder head itself, suppresses 
detonation and pre-ignition, allowing 
higher power outputs. 


Any Alcohol Is Suitable 


So far as is known, any alcohol can 
be used. Extensive tests have been made 
with ethyl alcohol (C,H,OH ), and some 
with methyl alcohol (CH,OH) and iso- 
propyl alcohol (C,H,OH). The alcohols 
supply Btu’s to the charge (about 12,000 
Btu’s per pound), which are not supplied 
by water, and they also supply some 
oxygen. Further, alcohol is miscible with 
water and lowers the freezing point ap- 
preciably (50-50 solution alcohol and 
water, —25°F.). 

Engine deposits are much softer and 
more easily removed when anti-detonant 
injection is used under variable load. On 


long full-throttle runs, some engines were 
remarkably clean. 

It is the purpose of this paper to pre- 
sent the following data on anti-detonant 
injection for ground vehicles: 

1. The theory, 

2. Some history, 

3. Recent test data, including wear, 
corrosion, engine cleanliness, and 
mineral deposits, 

. A simple automatic anti-detonant 
injection device for ground vehicles, 
including cost of operation, and 

5. The possible field of use. 


This paper deals with water-alcohol as 





The injection of water and water- 
alcohol mixtures as an internal cool- 
ant in aircraft engines has led to 
tests of the effect of such injection 
in engines of ground vehicles. Most 
of the tests were made with a 6- 
cylinder truck engine of 318 cu. in. 
displacement. Two compression 
ratios were used—6.45:1 and 7.25:1. 
Gasolines of various octane ratings 
were used. The injection mixture 
was made up of varying proportions 
of alcohol and water, and ranged 
in volume up to 25% of the total 
fuel mixture. 


(The discussion in this paper is 
entirely of the advantages of alco- 
hol-water injection. There are rec- 
ognized disadvantages, which it is 
hoped may be brought out in later 
discussions—Editor.) 








This article has been written’ from a paper 
entitled “Alcohol-Water Injection’, presented 
at the annual War Engineering meeting of the 
Society of Automotive Engineers in Detroit, 
Jan. 8, 1945. The authors of the original 
paper, listed above, are all associated with 
Thompson Products, Inc., Cleveland, a firm 
known principally in the automotive and air- 
craft fields for its activities in fhe manufac- 
ture of engine valves. Mr. Colwell is vice- 
president, Mr. Cummings a valve engineer, 





and Mr. Anderson a consulting engineer. 
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an anti-detonant injection, and does not 
cover alcohol as a primary fuel. 

It is realized that additional equipment 
is needed on a vehicle for anti-detonant 
injection, and that the supply must be 
attended to, just as in the case of gaso- 
line. However, there are some oper- 
ations where the advantages are being 
recognized at the present time, and 
there is considerable general interest in 
the subject. 

Theory 


Every student of the internal combus- 
tion engine is aware of the importance of 
combustion control for good performance 
and satisfactory life. Several factors are 
involved in this study, among which are 
rate of burning, rate of pressure rise, and 
temperature of the charge during com- 
bustion. Recent developments indicate 
that much can be accomplished in the 


control of these variables by the intro- 
duction of certain internal coolants with 
the charge, at the proper time and in the 
correct quantity. Mr. Alex Taub has 
studied combustion for many years, and 
writes as follows: 


“Internal cooling lowers the final temp- 
erature and eliminates detonation. Many 
experimenters who have photographed 
the movement of the flame front have 
written about the sensitivity of the flame 
front movement to varying temperature 
conditions inside the combustion chamber. 
Thus we have seen the flame front greatly 
speeded up as it passes over the exhaust 
valve and retarded as it passes over the 
intake valve. It is likewise speeded up as 
it passes over the hot center of the piston. 
The side walls of the combustion chamber 
actually appear to drag back the flame 
front as it absorbs the heat. For this 
reason the flame front proceeds as the 
sharp point of an egg instead of a 
sphere. 


Combustion Proceeds in Stages 


“The effect of any cooling agent upon 
detonation is classified by thinking of 
the process of combustion in stages. Tak- 
ing, for example, an average passenger- 
car engine, stage one is the ignition; the 
gas pressure at this stage is compression 
pressure or around 150 lbs. per square 
inch. The second stage is when the flame 
has traveled about one-third the distance; 
the gas pressure in the unburned portion 
then is about 230 Ibs. per square inch. 
The third stage is when the flame front 
has moved two-thirds of the way across 
the combustion chamber; the gas pressure 
in the unburned one-third being 350 lbs. 
per square inch. 


“From this point on, what happens 
depends on the temperature of the last 
gas to burn. This gas, if in the hot area, 
would be ready to detonate with very 
little more flame movement. If this last 
gas is in a cool area, or has had the bene- 
fit of a cooling medium, or its tempera- 
ture is held down by the work done and 
the work going on in vaporizing a cooling 
medium, then obviously the flame front 
completes the travel without self-ignition 
taking place in this last gas, and thus 
there is no detonation.” 


In determining the best cooling med- 
ium, when cooling alone is considered, it 
is natural to conclude that for this pur- 
pose the best coolant would be the one 
having the highest latent heat of vapor- 
ization—the required heat to change th 
liquid to a gaseous state—to be extracted 
from the air, or combustible mixtur: 
The values for this property of the vari- 
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Alcohol-Water Injection as a Detonation Depressor in Gasoline Engines: 





ous liquids discussed in this paper are 
given below in British thermal units per 
pound: 


EES 970 
Methyl Alcohol ... 473 
Ethyl Alcohol 367 
Blend of Alcohol, 50%, and 
Water, 50% 675 


re _.....135 to 150 


It is not conclusive, however, that latent 
heat of vaporization is the only factor 
involved. 


Gasoline 


Alcohol, when used alone as a motor 
fuel, has an octane rating of 90 to 100, 
but tends to have a higher value when 
used as a blending agent. Most of our 
work has been with special blends of 
the various types of alcohols injected with 
the combustible mixture, using them only 
when required by the engine. Results 
indicate that burning characteristics of 
the charge are altered, reducing the rate 
of pressure rise, lowering peak values 
and fattening the indicator diagram. 

The bmep thus developed is therefore 
greater because the expansion pressure 
points on the diagram are in a more ad- 
vantageous position relative to the crank 
throw, whereas a higher peak pressure 


may be so placed that the force applied - 


to the crank is less effective in producing 
torque. Water itself will reduce the de- 
gree of pressure rise and peak pressure 
(primary cause of detonation), but will 
contribute little toward fattening the 
diagram. However, if a slow-burning 
fuel, such as alcohol, is used as an anti- 
detonant instead of or with water, the 
peak pressure will appear at a greater 
number of degrees past top center and 
the diagram will have a flatter top, fat- 
tening the diagram on the expansion side. 


At higher speeds, volumetric efficiency 
is decreased and turbulence increased, 
lowering the octane requirement of the 
engine. However, at the speed of maxi- 
mum torque and slightly above that 
speed, maximum detonation and shock 
take place. This range, therefore, will 
require the maximum amount of internal 
coolant injection. Beyond this range, 
the quantity can be reduced or entirely 
cut off. 


Use of Injection in Truck Service 


In truck service, however, where en- 
gines are operated at a continuous high 
power factor and at relatively high 
speeds, even though there is no audible 
detonation, it might be found desirable 
to continue to inject alcohol-water cool- 
ant beyond maximum detonating range 
to prevent pre-ignition. 


When an engine is run on gasoline of 
the proper octane number, there should 
be very little benefit derived from the 
use of internal coolant injection. Best 
results are realized when there is a dif- 
ference of approximately 10 to 15 octane 
numbers between the engine requirement 
and the fuel. The use of alcohol-water 
injection allows the use of lower-octane 
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SUPPLEMENTARY FLUID 


—o— 100% ALCOHOL 

—e— 50% ALCOHOL 

—*— 30% ALCOHOL 

—tr— WATER 

—t— NO SUPPLEMENTARY FLUID 
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Fig. 1—Efficiency of various percent- 


ages of alcohol and water in internal 
coolant 


fuel than that normally required by the 
engine, or allows the octane rating of the 
engine to be raised for greater economy 
and performance. 

An important factor having to do with 
engine life and maintenance expense is 
engine roughness caused primarily by 
high pressure rise during the combustion 
process. This is the condition which 
knocks out bearings and causes fatigue 
of engine parts, and is therefore more 
injurious than moderate detonation. Air- 
craft fighter pilots have reported smoother 
engine performance with alcohol-water 
injection. Almost every driver of an 
automobile is conscious of how much 
smoother and more powerful his engine 
seems during foggy weather. What is 
actually taking place is moderate water 
injection, giving some shock control. 
Tests to be reported later in this paper 
show water injection to be beneficial in 
providing increased power and a smoother 
engine, but not equal to that which water 
plus alcohol or alcohol alone produces. 

Quoting Mr. Alex Taub again: 

“Injecting 20% alcohol-water mixture 
(50-50) may certainly be good for | 
to 1% additional compression ratio. | 
am certain that 20% alcohol 
would do the trick. 


straight 


“A special combustion chamber, in- 
corporating all we know of shock con- 
trol by design, should be combined with 
a higher compression ratio for this mix- 
ture. This would give returns in fuel 
consumption and performance with no 
additional punishment of the engine. 

“Wear occurs mainly when engines are 


cool; that is why we have more w 
during part throttle than full throttle. 

“If alcohol-water is injected during t 
‘hot’ period, there will be little likelih: 
of bringing about cylinder-bore wear 
assuming the alcohol is more corrosi 
which it is not. If alcohol-water is 
jected under hot conditions, it should 
completely vaporized, and thus not 
responsible for corrosion-” 

We must remember that one gallon 
water results from the combustion of 
every gallon of gasoline and hence water 
vapor is already present in the cylind 


Higher Compression Ratios 


Higher compression ratios have ordi- 
narily required addition of weight t 
the lower part of the engine. The method 
of shock control by coolant injection may 
be a means of increasing compression 
ratio without adding weight to the engine. 


(In the section of the paper entitled 
“History” which is omitted, the tew 
published data on this subject are re- 
viewed, starting with work in England 
in 1913. Nothing in the art can be 
found, it is stated, where this develop- 
ment has been approached in the light 
of the recent advances in the knowledge 
of combustion phenomena.—Editor. ) 

Fig. 1.—A of tests 
ducted, using a_ six-cylinder passenger 
car engine of 217-cu. in. displacement, 
6.5:1 compression ratio, to determine the 
relative efficiency of various percentages 
of both alcohol and water from 0 to 
100% in an internal coolant best suited 
for power and economy. The fuel used 
was 64 octane. The curves plotted from 
these data are reproduced in Fig. 1 and 
show that when all factors are taken into 
consideration, the 50% alcohol and 
50% water is the best average combi- 
nation, particularly at the present price 
of alcohol. 





series was con- 


It will be seen that when 50% alcohal 
and 50% water is used, the percentage of 
alcohol in the total fuel mixture (exclud- 
ing the water) varies from 512% at 2,800 
to 9% at 800 rpm and the maximum brake 
thermal efficiency is 24.4%; the bte curve 
falling midway in the family of curves 

Using water, the bte curve is lower 
than the other curves, but this is not 
necessarily true of all engines, due to 
design differences. The water bte curve 
is slightly better than when no internal 
coolant was used, due to slightly higher 
power produced when water was inject 


Figure 2.—The test results shown in 
Fig. 1 having indicated that a 50-50 m 


ture of alcohol-water is economically 
best, additional tests were conducted 
with a 9$18-cu. in. heavy-duty truck 


engine to ascertain the relative merits ol 
three cooling mediums, namely: wate! 
alone, alcohol 50% plus water 50%, and 
alcohol alone. 69.8-octane gasoline w«s 
used with a compression ratio of 7.25:! 


The family of torque curves shown ‘n 


Fig. 2 indicates that water as a kn k 
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Alcohol-Water Injection as a Detonation Depressor in Gasoline Engines 
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Fig. 2—Comparison of water, alcohol 
50%. and alcohol 


alone as internal coolants 


suppressor is inferior to alcohol or alcohol- 
water mixture for this engine. 

While the brake thermal efficiency 
curve for water is practically the same 
as that for alcohol-water, it will be seen 
that the power developed at 1,200 rpm 
with water is 9.0 foot-pounds lower, or 
3%%. The spark advance for water is 
the same as for alcohol-water, indicating 
good anti-knock properties for both med- 
iums except that for the same degree of 
detonation, roughly 50% more water 
than alcohol-water was required. The 
power produced being greater for the 
alcohol-water mixture substantiates the 
statement made earlier in the paper that 
the heating value of alcohol provides a 
fatter indicator diagram. This is further 
demonstrated when the 100%-alcohol 
curves are compared with those for plain 
water injection; in this case, the gain in 
torque for alcohol over water is 19 foot- 
pounds or 7.7%. 

This figure presents another interesting 
comparison, showing how much the pow- 
er of this engine can be increased when 
100% alcohol is injected as an internal 
coolant. The torque gain is 30.5 foot- 
pounds or 18%. It will be noted, how- 
ever, that the brake thermal efficiency 

hen using alcohol is one percentage 

jint lower than when no alcohol is used. 

We must remember that the fuel used 

considerably below the engine require- 

mt in octane value. 

Figure 3—Fig. 3 shows what can be 

complished by alcohol-water injection 

increasing engine power and effici- 
icy. 

A truck engine of 318-cu. in. displace- 

nt was used and tests were conducted 

ith two compression ratios, 6.45:1 and 
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—— 795 OCTANE GASOLINE 
STANDARD COMPRESSION RATIO 645:1 
STANDARD CARBURETOR JETS 


———— 795 OCTANE GASOLINE PLUS 
ALCOHOL- WATER ‘ 
HIGH COMPRESSION RATIO 7.25:1 
LEAN CARBURETOR JETS 
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Fig. 3—Alcohol-water injection as a 
means for increasing power and effi- 
ciency 


7.25:1. ASTM 79.5-octane gasoline was 
used. This gasoline was selected because 
the consensus of postwar prognostication 
points toward octane numbers of approx- 
imately this value. 

The full-line curves designate the best 
performance of the low compression ratio. 
The dotted lines cover the high-compres- 
sion head performance using alcohol- 
water injection and lean carburetor set- 
ting. 

Alcohol-water injection increased the 
maximum torque from 254 to 265 foot- 
pounds. The brake thermal efficiency was 
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Fig. 4—Alcohol-water injection with low- 
octane fuel 


improved about two percentage points, 
from 25.15 to 27.25%. 

The spark advance required with 
alcohol-water injection was higher at the 
low speed, indicating a lower rate of 
pressure rise. The amount of anti-de- 
tonant required was 25.5% at 800 rpm, 
decreasing to 16% at 2,800 rpm. 

This comparison indicates that alcohol- 
water injection will be of intérest with 
higher-octane fuel, particularly, with 
higher compression ratios. ; 

Figure 4.—Fig. 4 shows what*injection 
of alcohol alone will do when an ex- 
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H: KNOWS WHAT sim plicity of mechanism has to do with easy maintenance ...and 
with the amount of attention an orifice or flow meter requires. 


There’s only one moving part between the mercury surface and the chart record. 
Quick cleaning is effected without interfering with adjustment. 


Adjustments are made easily without interfering with any of the working parts...and 
using only ordinary tools. 


With fewer operating parts there’s less to wear. Less to get out of adjustment. It’s a 
more dependable mechanical meter from the standpoint of sustained accuracy... 


These are some of the advantages which distinguish Amemican orifice instruments in 
operation. 


That is why, also, such reliance is placed upon Asemicaw instruments for service in 
remote parts of the globe, where skilled maintenance is difficult. 


And in Amenican Ilroncase meters too... 
the same emphasis has been placed upon 
design and construction to lessen wear of 
operating parts. 
Consider what these features mean in 
terms of return on your investment, accurate 
uninterrupted meter service, and reduced up- 
keep cost...Full bellows diaphragms... Pro- 
vision for correct lubrication of bearings... 
The one-piece body with table, partition, out- 
let channel and diaphragm channel, all cast 
as one unit. (The avoidance of gaskets be- 
tween parts makes internal leakage impos- 
sible.) 
In every detail of construction, including 
the development of special bearing metals, 
the Ironcase meter gives you the benefit 
of cumulative experience in measurement Shown above is the Amemican 500-B Ironcase 
engineering. equipped with our Base Pressure Index. The latter 


Ironcase meters are available in a complete rete ¥ , ag of the quantity of gas which 

i asses through t ] 7 
as Pp cnn aiigiaie 3 € meter in cubic feet (at the base 
pressure). Each cubic foot ( at line pressure) is multi- 


plied automatically by the factor for line pressure. 


It is equipped with a supplementary counter in the 
rear which gives a reading of the actual volume at line 
pressure. This is required when this index is used with 
a Volume and Pressure Gage, which gives a permanent 
chart record of rate of flow and pressure, 
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Alcohol-Water Injection as a Detonation Depressor in Gasoline Engines 





—— 7 OCTANE GASOLINE 
———— 72 OCTANE GASOLINE 
——— 64 OCTANE GASOLINE 





Fig. 6—Performance with three grades 
of gasoline using no internal coolant 
(6.5 comp. ratio passenger car engine) 


tremely low-octane fuel is used in this 
truck engine with 6.45:1 compression 
ratio. 


In these curves, the dotted lines desig- 
nate the performance and other charac- 
teristics when using 51.5-octane gasoline, 
lean carburetor and 100% alcohol in- 
jection. Full lines show the results ob- 
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Fig. 7—Comparison of rich and standard 
carburetor settings 
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tained with 75.6-octane gasoline. 


The torque curves are comparable 
throughout the speed range and at 1,200 
rpm, 250 foot-pounds are obtained in 
both cases. 

The per cent of alcohol required for 
best borderline knock performance ranged 
from 22% by weight at low speed to 
14% at 2,800 rpm. 

The spark curve with alcohol injection 
indicates the effect of using a low-grade 
fuel for which the combustion chamber 
was not designed. 


The brake-thermal-efficiency curve 
shows the low-octane fuel plus alcohol 
inferior to the higher-octane fuel. This 
condition could be somewhat improved 
with alteration in combustion-chamber 
design. It therefore becomes uneconom- 
ical to bridge a gap of 24 octane num- 
bers by the use of alcohol injection. 


Figure 5.—Curves in Fig. 5 show 
alcohol-water requirements for two popu- 
lar passenger-car engines, using 64-oc- 
tane gasoline. 

They also demonstrate the desired flow 
rate of an automatic injection device or 
dual-fluid carburetor. It will be noted 
that the requirement for an anti-detonant 
peaks rather sharply in the mid-speed 
range, reducing rapidly above this point. 

Figure 6.—Full-power curves (Fig. 6) 
of tests on one of these engines, a six- 
cylinder, L-head type, 6.5 compression 
ratio, with different octane fuels, show 
practically the same power output at 
top speeds for all grades, 64, 72 and 76 
octane numbers. 


It will be noted that through the max- 
imum-knock and maximum-torque speed 
range (1,000 to 2,000 rpm) the brake 
thermal efficiency is highest for the 76- 
octane gasoline and quite low in com- 
parison for the 64-octane number. We 
can conclude from these curves, con- 
sidering bte, torque and spark advance 
as important in selecting the best fuel, 
that at least 76-octane gasoline is required 
by this passenger-car engine if an internal 
coolant is not used. 

Figure 7.—It has been common prac- 
tice to enrich the carburetor to reduce 
detonation and provide for a degree ot 
internal cooling. From a thermal efti- 
ciency standpoint, this is not good prac- 
tice, as will be shown by an analysis of 
Fig. 7. A compression ratio of 7.25:1 and 
79.5-octane gasoline were used. The 
dotted lines designate the standard mix- 
ture and the full lines show the rich 
carburetor setting. The degree of en- 
richment, as shown in Fig. 7, was 17% 
at 800, 26.5% at 1,600 and 20.7% at 
2,800 rpm. 


The torque curves show only a differ- 
ence of 2 to 3 foot-pounds gain for the 
rich mixture with a maximum brake 
thermal efficiency of 21.6% for the rich 
mixture as against 26.8% for the stand- 
ard, 


Figure 8.—Fig. 8 is a comparison of 
results on a 7.25:1l-compression-ratio en- 
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Fig. 8—Comparison of 79.5-octane gaso- 

line (rich mixture) and 69.8-octane gas- 

oline (lean mixture) using alcohol-water 
injection 


gine, between 79.5-octane fuel (rich 
mixture ) and 69.8-octane fuel (lean mix- 
ture) with alcohol-water varied between 
20% and 30% through the speed range. 
Power and spark advance are about the 
same. 


The spread between brake-thermal- 
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Fig. $3—Performance with three grades 
of gasoline using no internal coolant 


NATIONAL PETROLEUM NEW: 


we 


Engineers who want to dry materials DRY 
—air, gases and many organic liquids— 
wisely specify equipment using Alorco 
Activated Aluminas. These thirsty drying 
agents are able to remove every trace of 
moisture to dew points below —110°F. 
Dehumidification equipment, designed to 
maintain constant moisture contents of air or 
gases, perform more efficiently, more depend- 
ably, when charged with Alorco Activated 


Aluminas. Chemical processes stay “‘on the 





beam”, final products are more uniform and 


higher in quality, when materials employed 


have been dried DRY with these Aluminas. 

Manufacturers of standard machines, 
using Alorco Activated Aluminas, can take 
care of your DR Ying wants. No need for your 
engineers to take valuable time designing 
special equipment. For their names, write 
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Fig. 10—Comparison of 69.8-octane gas- 

cline (lean carburetor, no internal cool- 

ant) and 79.5-octane gasoline (rich car- 
buretor mixture) 


efficiency curves (26.3% vs. 21.6%) 
demonstrates that internal cooling with 
over-rich mixtures will be uneconomical. 
It is, however, the simplest method, since 
no additional accessories are needed for 
the fuel system. 


Figure 9.—Fig. 9 is a family of curves 
for 7.25:1 compression ratio, presented to 
show the performance of three grades of 
gasoline used in this investigation: 69.8, 
75.6 and 79.5. It will be seen that in 
every respect, power, brake thermal effi- 
ciency and spark characteristics, the 
higher-octane gasoline is best. 


This test was run using the standard 
carburetor setting. A fuel higher than 
79.5-octane gasoline was not available 
and probably still further improvement 
would have ensued, had a test been made 
with such fuel. 


Figure 10.—Fig. 10 is presented to 
show that 69.8-octane gasoline alone, 
with a lean carburetor setting is un- 
suited for this 7.25:1-compression-ratio 
engine. The spark advance is quite short, 
which indicates such a rapid pressure rise 
that the power output is greatly reduced 
and detonation is induced. At the point 
of medium torque and detonation (1,200 
rpm), the spark setting for borderline 
detonation is at 0° advance while for 
79.5-octane gasoline, 11° is required. 


The bte with the 69.8-octane gasoline 
for best economy is considerably higher 
than for 79.5 for best power. The differ- 
ence between these two curves is the 
gain that is had when alcohol-water is 
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added to the 69.8-octane gasoline. This 
will be seen by reference to Fig. 11. 

Figure 11.—In Fig. 11 alcohol-water 
injection has been added to the 69.8- 
octane fuel of Fig. 10. The dotted curves 
designate 69.8-octane gasoline plus alco- 
hol-water and the full lines, 79.5-octane 
gasoline. It will be seen from an exami- 
nation of these curves that there is not 
a great deal of difference. Since perform- 
ance is about equal, we conclude that 
the alcohol-water is responsible for ap- 
proximately 10 octane numbers at 1,200 
rpm. Alcohol-water at this point is about 
28% of the total fuel. 

Figure 12.—Fig. 12 shows curves cov- 
ering the use of 69.8-octane gasoline plus 
alcohol-water injection and 79.5-octane 
gasoline, using 7.25:1 compression ratio, 
and the standard carburetor setting. As 
far as power is concerned, this test shows 
that the addition of an internal coolant 
to the lower-octane gasoline will improve 
the rating of the fuel by at least 10 
octane numbers when the percentage of 
the alcohol-water blend used is from 
214%2% at 1,200 rpm to 10% at 2,800 rpm. 
The bte curves show lower values for 
69.8-octane gasoline. This is due to the 
fact that the carburetor is too rich when 
alcohol-water is added. 

(The concluding portions of the paper 
are omitted, These include: 

(Figure 13, which is a tabulation of 
performance tests run on a Model A120- 
A White engine, the results being rep- 
resentative of the other tests. 

(A section on “Procedure and Instru- 
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Fig. 1l—Comparison of 69.8-octane gas- 

oline plus alcohol-water injection with 

79.5-octane gasoline and standard car- 
buretor mixture 


COMPRESSION RATIO 7:25:41 
STANDARD CARBURETOR 
79.5 OCTANE GASOLINE 


——-— 69.6 OCTANE GASOLINE PLUS 
ALCOHOL-WATER 




















& 
LBS. PER HR. 


SPARK ADVANCE 
DEGREES 


—E I —— EE 
R.PM. 800 1200 1600 2000 2400 


Fig. 12—Value of alcohol-water injec- 
tion in octane numbers 


mentation,” which describes the dyna- 
mometer and instrumentation setup used 
during the investigation. 

(A section entitled “Engine Wear, 
Corrosion and Cleanliness,” in which the 
conclusion is made that alcohol-water or 
water injection is not a cause of internal 
engine corrosion when the injection is 
under prescribed conditions. 

(A section which describes an auto- 
matic injection device for installation on 
ground vehicles. 

{A section on “Cost Analysis” which 
shows permissible alcohol cost when 
using cheaper gasoline with injection. 

(A summary in which it is stated that 
a 50-50 alcohol-water injection appears 
to be the most economical fluid for best 
results, The alcohol content used may 
be a blend of various alcohols for de- 
naturing purposes and to gain the best 
properties of each type. 

(A principal field of use for injection 
is seen for light aircraft engines, which 
operate at full load only a small portion 
of the time and will likely be designed 
to operate on fuel for ground vehicles 
after the war—Editor.) 





Order Reprints Promptly 

Inquiries for reprints in quantities 
of articles appearing in NPN’s Tech- 
nical Section should be forwarded 
promptly after receipt of the issue, by 
telegram if possible. Present condi 
tions make it impossible to hold the 
type in the forms after the issue has 
been published and reprints ordered 
after the type has been broken down 
have to carry the additional cost of 
resetting the article. 
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Fischer-Tropsch Synthesis and 


The Petroleum Industry 


By V. I. Komarewsky and C. H. Riesz 


(Department of Chemical Engineering, Illinois Institute of Technology and ~ 
Institute of Gas Technology, Chicago) 


Increasingly wide-spread attention and interest are being centered 
on the Fischer-Tropsch process as a commercially economical means of 
synthesizing gasoline and other petroleum products. The reasons for this 
interest are discussed in this article, with special reference being given 
to the utilization of natural gas to produce gasoline. The development 
of the Fischer-Tropsch process and possible reaction mechanisms are 
described to aid in the prediction of future trends for applications of this 
method of synthesis by the petroleum industry. 

The authors are two prominent-chemists, who have done considerable 
research work on the subjects of gas technology and hydrocarbon syn- 
thesis. They have prepared this article exclusively for the Technical Section 
of National Petroleum News, although it has been based on a paper 
they presented before the Gas and Fuels Division at the annual meeting 
of the American Chemical Society, New York, Sept. 11-15, 1944‘) 


HE QUESTION of American oil 

reserves and their depletion has 
occasioned considerable controversy be- 
cause factors, such as new discoveries of 
oil and improved methods of oil pro- 
duction, cannot be thoroughly evaluated. 
Regardless of the exact answer, the fact 
remains that the war has drawn heavily 
upon our petroleum resources. In order 
to irsure national self-sufficiency and 
the future of the petroleum industry, 
alternative sources of “oil” must be in- 
vestigated. 

Of the many methods of producing oil 
substitutes, only four need be considered 
by the petroleum industry: 

hydrogenation of coal 
of oil shale 


l. 

2. distillation 

3. treatment of tar sands 

1. Fischer-Tropsch synthesis 

Of the above, the Fischer-Tropsch syn- 

thesis is outstanding due to flexibility and 
mild operating conditions. Support of 
this conclusion is evident from the ex- 
tensive work on this process being car- 
in the research laboratories of 
the major oil companies. It seems well 
to examine the reasons for this wide- 
spread interest. , 


ried out 


The Fischer-Tropsch synthesis of hy- 
drocarbons is based upon the catalytic 
reduction of carbon monoxide by hydro- 
gen according to the following equation: 

x (CO-4 2H.) ——— 

(CH,), x H.O) (1) 
In the above, x depends upon the con- 
ditions of the reaction and the entire 
series of hydrocarbors from methane to 
paraffin wax is usually received. Thus, 
1000 cu. ft. of synthesis gas (33.3% 
carbon monoxide; 66.7% hydrogen) the- 
oretically will give approximately 2 gals. 
(12.3 Ibs.) of hydrocarbon material. Ac- 
tually, however, incomplete reaction and 
gas formation reduce the yield of prod- 
uct. In practice, the yield of hydro- 
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carbons, other than methane, ethane and 
ethylene, is 1.4 to 1.5 gals. (9.5 lbs.) per 
1000 cu. ft. of synthesis gas. 

The so-called synthesis gas is a mix- 
ture of one part carbon monoxide and 
two parts hydrogen by volume. The 
flexible nature of the Fischer-Tropsch 
process is evidenced by the fact that any 
carbonaceous material can be transformed 
to carbon monoxide-hydrogen mixtures 
by suitable means. This is important 
since it means that our tremendous coal 
reserves guarantee an internal source of 
hydrocarbon fuel for many centuries. Of 





Synthetic Gasoline 
For 5¢ a Gallon 


YNTHETIC gasoline of 75 octane 

rating (motor method) can now 
be produced from natural gas for a 
cost of about 5c per gallon, according 
to a recent announcement by the M. 
W. Kellogg Co. (See NPN Jan. 10, 
1945, pg. 44). 

The method used is a modification 
of the Fischer-Tropsch process, and 
is the result of new engineering de- 
velopments worked out by the com- 
pany in its laboratories in Jersey City, 
N. J. 

Kellogg’s engineers claim that 
yields of 80% of the 75-octane fuel 
have been obtained and that its rating 
can be increased to 80-octane (89- 
octane—research method) by the ad- 
dition of 1 ce of tetraethyl-lead. 

The cost of 5c a gal. for the syn- 
thetic gasoline is based upon using 
natural gas costing 5c per MCF for 
the basic raw material. Kellogg states 
that they are now prepared to build 
hydrocarbon synthesis plants employ- 
ing their method and utilizing natural 
gas. 


















great interest for the present is the fact 
that natural gas is readily converted to 
synthesis gas and this, in turn, can be 
transformed into gasoline and other petro- 
leum-like products by means of the 
Fischer-Tropsch process. The reactions 
by which natural gas can produce the 
required synthesis gas are the following: 
3CH,+2H,O0+ CO, —» 4CO+8H, .(2) 

2CH,+ 0, —» 2CO+4H, .(3) 

The question of natural gas reserves 
thus becomes an important factor. The 
proved reserves of natural gas in this 
country has been estimated at 100 tril- 
lion cu. ft.(2) If an 85-90% conversion 
to synthesis gas is obtained, the total 
natural gas reserves could be converted 
into about 9 billion bbls. of high-grade 
synthetic oil by present methods. Since 
the proved crude oil reserve in the 
United States is about 20 billion bbls.‘), 
it is evident that the conversion of nat- 
ural gas to synthetic oil is an important 
consideration. 

With natural gas at 5 cents per 1000 
cu. ft., Russell estimates that the cost 
of gasoline on the basis of German data 
is 8.8 cents per gal.(4) Other estimates 
are at variance with this figure; thus, 
Williams calculated a cost of 17.4 cents 
per gal.(5) However, Russell believes 
that improved design will lower the cost 
of gasoline to 4.8 cents per gal.(4) These 
figures should be compared with the 
cost of 5.3 cents per gal. for gasoline 
obtained by thermal cracking of crude 
oil priced at $1.20 per bbl. (Table 1). 
A second factor for economic consider- 
ation is the plant investment. It is esti- 
mated that from 3 to 9 times the plant 
investment for thermal cracking of crude 
oil will be required (Table 1). 

One important variable cannot be eval- 
uated in these calculations, which are 
based mainly on 1938 German data. This 
factor is the progress of the petroleum 
industry during the past few years, 
especially in the field of catalytic re- 
actions. Application of developments in 
related processes, such as catalytic crack- 
ing, hydroforming or isomerization, may 
lead to reduced plant and operating costs 
for the Fischer-Tropsch synthesis. In 
addition, the discovery of a_ practical 
method of producing iso-hydrocarbons 
directly would change the whole eco- 
nomic situation.* High-octane gasoline 
could then be received instead of the 
present 40- to 55-octane, untreated prod- 
uct. All calculations of cost, therefore, 
are subject to this revision. However, it 
would appear that natural gas could be 
converted to gasoline economically in 
certain areas at the present time. 

If the conversion of natural gas to gas- 
oline is possible economically, is this the 
best means of utilizing natural gas? This 
valuable natural resource now plays an 
important part in the national fuel econ- 
omy. Another use is in the production of 
carbon black where 1 cent per 1000 
cu. ft. has been common.(?) Natural gas 
as a raw material for chemicals produc- 

®*Myddleton™ has _ presented calculations 
which indicate that the synthesis of the lower 
iso-hydrocarbons is thermodynamically possible. 
Also, refer to Recent Developments in the pres- 
ent paper. 
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TABLE 1 





Invest- 


ment Dollars Total 
per bbl. gaso-___ cost of 
line per day Gasoline 


Improved design* . .2200 4.8 
European design* . . .4750 8.8 
European design® .. 6180 17.4 
Modern oil refinery,* 
crude at $1.20 per bbl.* 700 5.3 
crude at $2.00 per bbl.® 700 8.5 








® Using thermal cracking basis 





tion has consumed only a small fraction 
of the total production. The proper 
answer to the above question is that our 
gas reserves are of a sufficient magnitude 
so that each utilization, including the 
Fischer-Tropsch synthesis, will have its 
own place. 


Historical Development 


The pioneering work in the production 
of hydrocarbons from water gas was 
that of Sabatier,(8) who found that finely 
divided nickel would catalyze the reduc- 
tion of carbon monoxide to methane. 

CO+3H, —» CH,+H,O (4) 

This reaction could conceivably pro- 
duce synthetic natural gas from coal. 
However, two major technical difficulties 
are encountered, namely, poisoning by 
sulfur and poisoning by carbon deposi- 
tion. The latter is caused by a blanket- 
ing of the active catalyst centers accord- 
ing to the following reaction: 

2CO —;C+CO, (5) 

The conditions favoring the production 

of methane rather than the Fischer- 
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Fig. 2—Effect of pressure on catalyst activity and life (Cobalt-Thoria-Kieselguhr 
catalyst) 


Tropsch synthesis of higher molecular 
weight hydrocarbons are: (a) catalyst, 
(b) relatively high temperatures, and (c) 
high proportion of hydrogen in the re- 
acting gases. Nickel and iron catalysts are 
active at atmospheric pressure. The 
temperature required is about 570° F. 
for nickel catalysts. The ratio of hydro- 
gen to carbon monoxide theoretically 
should be three (Equation 4). 

It is of passing interest that carbon 
dioxide may be hydrogenated to methane 
at 570° F. over a pure iron catalyst. (®) 
Ruthenium powder or ruthenium-thoria- 
asbestos also may be used for the pro- 
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duction of methane from CO, at 212 
F.4°) However, after the initial step 
which is conversion to carbon monoxid« 
and water vapor, the reduction proceeds 
according to Equation 4. 

In 1913 the Badische Anilin- und 
Sodafabrik(') patented the conversion of 
mixtures of carbon monoxide and hydro- 
gen into saturated and unsaturated gas 
eous and liquid hydrocarbons, alcohols 
aldehydes, acids and ketones by catalytic 
treatment at elevated temperatures and 
pressures. Mixtures of two or more parts 
of carbon monoxide and one of hydrogen 
passed over a catalyst impregnated with 
alkali and oxides of cobalt, osmium or 
zinc, gave the above products at pres- 
sures of 1500 to 1800 psig and temper- 
atures of 570-750° F. 

In 1923 Franz Fischer and Hans 
Tropsch reported the reduction of carbon 
monoxide in the presence of alkali-iron 
catalysts at 750-840° F. and 1500-2200 
psig.('2) The product was a mixture of 
aliphatic alcohols, aldehydes, ketones, 
acids and esters which was given the 
name of Synthol (derived from the 
German: synthetisches oel). Practically 
no hydrocarbons were found in this mix- 
ture (Table 2).(3) By heating Synthol 
at 842° F. for one hour, a mixture of 
hydrocarbons was received. 

Later work showed that the yield of 
oxygen-containing compounds increased 
with increasing strength of alkali incor- 
porated in the catalyst('4) (Table 3) and 
with decreasing ratio of hydrogen t 
carbon monoxide('5) (Table 4). 

By a reversal of the conditions for 
increasing Synthol production (i.e., lower 
pressure, high hydrogen to carbon mon- 
oxide ratio, no alkali in catalyst), Fischer 
and Tropsch in 1926 converted mixtures 
of carbon monoxide and hydrogen to a 
product almost free from oxygen-contain- 
ing compounds.('®) Tron or cobalt cata- 
lysts were employed at atmospheric pres- 
sure and 480-570° F. The product, con- 
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TABLE 2 
Composition of Synthol 
Fraction of 
total product, % 


Group 


Acids 10 


Water-soluble 
alcohols, alde- 


hydes & ketones 29 
Partly miscible with water 11 
Oil volatile with steam 48 
Oil not volatile with steam 2 


Approximate fraction 


of total 
Identified product, % 

Formic acid ree bd shie.en 
Acetic acid 2.3 
Fropionie acid 2.1 
Isobutyric acid ; 1.0 
Higher acids (to Cx) 4.5 
Methyl alcohol . BS 
SS I re Tare eee . 14.5 
Propy! alcohol 
Acetone 5.2 


Methyl ethyl ketone 


Propionic aldehyde 
Isobutyric aldehyde 
Di-ethyl ketene 
Mcthyl-n-propyl ketone 


Higher alcohols (to Cg) 15.0 
Esters ; 2.0 
Hydrocarbons 1.0 





TABLE 3 


Catalyst Composition 
(In order of increasing 


Effect of Alkali Strength 





— Temp. Pressure Yield, gal. 
a ee F Gauge, psi per 1000 cu. ft. 
- t ad 788 2075-1825 0 006 
e+ | 788 2075-1780 0.07 
Fe+KOH ... 788 2060-1910 0.28 
oo. Z 788 2060-1950 0.34 
TABLE 4 
; Effect of H.:CO Ratio 
Ratio, Temp. Pressure Yield*, gal. 
a. “F. Gauge, psi per 1000 cu. ft. 
2: 77 1800 0.12 
1:1 770 1060 0.18 
1:2 770 1400 0.23 


*Includes estimated ‘synthol content of the water layer 





TABLE 5 
Effect of Pressure Upon the Yields® of Hydrocarbon Products 


Pressure Total Solid 
Gauge and Liquid Paraffin 
Psi Hydrocarbons Wax 
0 6.9 0.6 
22 Pes 0.9 
74 8.9 3.6 
220 8.6 4.2 
735 8.2 3.2 
1.6 


2205 6.1 


(Yields expressed in Ibs. of product per 1000 cu. ft. of gas at 60° F) 


Oil Gasoline Gaseous 
above below Hydrocarbons 
392°F 392°F (Including C, & C,) 

£.2 4.1 2.3 

2.5 4.3 3.0 

3.0 2.3 2.0 

3.1 2.3 2.0 

2.2 2.8 ‘= 

2.0 2.5 1.8 


*Yields are average of four weeks operation over cobalt-thoria-kieselguhr catalyst. 





sisting largely of hydrocarbons ranging 
from ethane to solid paraffin wax, is 
known as Kogasin (a contraction of the 
German: Kohle-Gas-Benzin). The pro- 
duction of synthetic gasoline from water 
gas is known as the Kogasin synthesis, 
whereas Fischer-Tropsch synthesis is a 
somewhat more general term for the con- 
version of water gas to liquid products. 

Later work ( 1932) showed that a nickel- 


manganese oxide-alumina-kieselguhr cata- 
lyst was superior to earlier cobalt catalysts 
for Kogasin synthesis at “normal” or at- 
mospheric pressure.“7) Developments 
have since shown that a cobalt-thoria- 
kieselguhr (100:18:100) catalyst is the 
best catalyst for Kogasin synthesis. This 
catalyst is active at 350° F. and optimum 
activity is obtained at temperatures of 
375-390° F. 


By 1933 the Kogasin process had bee 
successfully developed on a laborator 
and pilot-plant scale. As a result, Ruhi 
chemie A.G. was able to construct a plat 
of 1000 tons per year capacity at Ober 
hausen-Holten.(18) The synthesis ga 
(1CO:2H,), after removal of sulfur com 
pounds (0.1 grain of sulfur per 10 
cu. ft.), was passed over a nickel-alumina 
manganese dioxide-kieselguhr catalyst a 
375-410° F. and atmospheric pressur« 
Industrial progress was rapid until a 
the end of 1936 there were five plants i 
Germany with a total capacity of abou 
805,000 bbls. per year.(9) 


The industrial progress of the Kogasi 
synthesis was acce’erated by the discov 
ery of the “middle-pressure” synthesi 
by Fischer and Pichler in 1936.(°°) A 
pressures of 75 to 220 psig, an optimum 
yield of solid plus liquid hydrocarbon 
was received (Table 5, Fig. 1).( 
The chief advantage of this type of oper 
ation was that loss in catalyst activit 
was decreased. Whereas the yield 
dropped from 7.7 to 5.9 lbs. per 1000 
cu. ft. in “normal-pressure” (atmospheric 
synthesis in four weeks, the “middlk 
pressure” synthesis produced 8.9 Ibs 
initially and still was above 5.9 lbs. per 
100 cu. ft. after 26 weeks of operation 
(Fig. 2). This synthesis has been per 
formed with  cobalt(2°) and _ iron 
(1937) (22) catalysts; nickel catalysts de 
teriorate rapidly due to formation of 
nickel carbonyl at these pressures. 


In 1938 the synthesis of high-melting 
wax on ruthenium catalysts at high pres- 
sures was reported.(23) In a study of 
certain metals of Group VIII of the 
periodic table (Ru, Rh, Pd, Os, Ir, Pt), 
ruthenium was found to produce solid 
hydrocarbons more effectively than any 
other metal of this group.(24) Thus, at 
1500 psig pressure and 383° F., 5.9 Ibs 
of paraffin wax and 3.0 lbs. of oil were 
obtained per 1000 cu. ft. of gas (2H 
1CO) with a ruthenium catalyst. No 
appreciable change in the activity of the 
catalyst occurred in a 6-months test. By 
solvent extraction of a solid paraffin 
obtained at 1500 psig pressure, a paraffin 
wax was obtained which had a melting 
point of 270-273° F. and a molecular 
weight of 23,000.25) 

The industrial progress of the Kogasin 
synthesis in Germany during 1933-40 
was accompanied by developments in 
the utilization of the reaction products 
The primary product is composed of 
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FIG. 4—FLOW DIAGRAM OF A TWO-STAGE PROCESS 
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Fig. 3—Major developments of the Fischer-Tropsch synthesis and related processes 


largely straight-chain paraffin and olefin 
hydrocarbons with only minor amounts 
of aromatics, naphthene hydrocarbons or 
oxygen-containing compounds. Table 6 
presents data for the various fractions 
of the primary product when a cobalt 
catalyst was used.(26) The gasoline boil- 
ing up to 392° F. constitutes 60% of 
the total product. Because of the straight- 
chain nature of the hydrocarbons in the 
product, the gasoline fractions have low 
octane numbers. Thus, the octane num- 
ber of the gasoline boiling in the aviation 
range (up to 302° F.) was only 55. 


The octane number of the gasoline and 
the total yield of gasoline can be in- 
creased by reforming and cracking in 
conventional petroleum plant equipment. 
Thus, Egloff, Nelson and Morrell,(27) 
by means of thermal reforming and 
cracking and catalytic polymerization of 
the cracking gases, received 84.3% of 
66-octane gasoline from a Kogasin oil 
which, originally, had an octane number 
of 20 (Table 7). 


Diesel oil may be separated from the 
total Kogasin oil by simple distillation. 
It has a high cetane number due to the 
straight-chain character of the hydro- 
carbons contained in this fraction and is 
suitable for mixing with low-cetane-num- 
ber oils. (28) 

The paraffin wax produced in the syn- 
thesis is similar to the product received 
from petroleum and can be put to the 
same uses. Since 1936 catalytic oxidation 
of the synthetic wax has been used for 
the production of synthetic fatty acids. 
The product consists almost entirely of 
saturated normal fatty acids of both odd 
and even carbon number,(29) which are 
used for the manufacture of soap, cook- 
ing fats and artificial butter. (°°) 

The Kogasin product as such does not 
contain any lubricating oils. To meet 


this need, methods have been developed 
in Fischer’s laboratory to produce syn- 
thetic lubricating oils. Among those 
which have been reported are (1) po- 
lymerization of fractions rich in olefins 
with aluminum chloride;(*1) (2) chlor- 
ination of Kogasin fraction and polymer- 
ization without the addition of aro- 
matics, (82) and (3) alkylation of aromatic 
hydrocarbons with chlorinated fractions, 
according to the Friedel-Crafts reac- 
tion.(°3) Excellent viscosity properties 
(as shown by viscosity index of 90-100) 
are reported for these synthetic lubricat- 
ing oils. (34) 





TABLE 6 


Composition of Kogasin 
% by Olefins, 


weight vol. % 
Cz- and C,y- hydrocarbons 8 55 
Gasoline (to 302°F) 46 45 
Naphtha (302-392°F) 14 25 
Diesel oil 22 10 
Paraffin wax from oil® 7 


Paraffin wax from catalyst 3 


®Melting point, 122°F 
>Melting point, 194°F 





From the above historical development 
of the Fischer-Tropsch process, it may 
be seen that much work has been done 
by the Germans, particularly in Fischer’s 
laboratory. This was due, in part, to the 
desire of Germany to obtain self-suffi- 
ciency in regard to petroleum products. 
However, many contributions to the syn- 
thesis have come from other countries. 
In Great Britain an experimental plant 
of 150 gals. per day has been erected 
to test the Robinson-Bindley process. (*5) 
A smaller plant (4 gals. per day) has also 
been constructed by the Fuel Research 
Board.(°6) The chief advantage of the 
Robinson-Bindley process is that it utilizes 


smaller hydrogen to carbon monoxide 
ratios than the Fischer-Tropsch synthesis. 


In Japan much work has been done by 
investigators there although no outstand- 
ing development has been disclosed. 


In the United States, work has been 
done as early as 1928(%7,28) on the 
Fischer-Tropsch process. Smith, Hawk 
and Golden(®®) found that the addition 
of ethylene to the synthesis gases pro- 
duced large quantities of higher hydro- 
carbons and oxygen-containing com- 
pounds. This was an important discov- 
ery since it may help to clarify the re- 
action mechanism. The reaction will be 
discussed more fully under Mechanism of 
the Reaction, 


Recent Developments 


Since the start of World War II, two 
new syntheses have been announced, 
“naphthene synthesis” and “iso-synthe- 
sis”.(22). Naturally details have not been 
disclosed. Both of these discoveries are 
due to the direction of the reaction to- 
wards the production of a specific class 
of hydrocarbons, e.g. in the naphthene 
synthesis, naphthenes and aromatics are 
produced. As noted above, only saturated 
and unsaturated _ straight-chain hydro- 
carbons are synthesized in the Kogasin 
synthesis. In the production of aviation 
gasoline, this is a serious objection be- 
cause of the low octane number of the 
product. However, by means of the “iso- 
synthesis”, it is implied that iso-paraffins 
are produced directly and that the gaso- 
line fractions would have high octane 
numbers. The C,-fraction from the proc- 
ess contains 90% of iso-butane.(22) This, 
in itself, is important, since by converting 
half of the iso-butane to iso-butene (by 
dehydrogenation) and alkylation of the 
remaining iso-butane with the iso-butene 
produced, 100-octane aviation gasoline 
could be produced. 

The major developments of the Fischer- 
Tropsch synthesis and two allied proc- 
esses are shown in Fig. 3 to summarize 
the main uses of carbon monoxide-hydro- 
gen mixtures. The Sabatier synthesis of 
methane is included to emphasize the 
close relationship between it and the 
Kogasin synthesis, the synthesis of meth- 
anol and synthol are related in a some- 
what similar manner. Storch(®) estimates 
that the present yearly production in 
Germany is 5,590,000 bbls. of gasoline, 
Diesel oil, lubricating oil and paraffin 
wax. A recently published flow chart of 
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the Fischer-Tropsch process is presented 
in Fig. 4.(4°) 


Difficulties Encountered in Fischer- 
Tropsch Synthesis 


While there are many problems _in- 
volved in the production of hydrocarbons 
from carbon monoxide and hydrogen, 
three are worthy of particular mention. 


First, there is the requirement that 
the synthesis gas be composed of hydro- 
gen and carbon monoxide in the ratio of 
2:1 for the industrially developed cobalt 
catalysts. This is occasioned by the nature 
of the reaction (Equation 1). Processes 
have been developed which can produce 
synthesis gas from a wide variety of 
materials.(41) The production of syn- 
thesis gas from natural gas by means of 
steam gives a ratio of 3:1, i.« 


CH,+H,O —» CO+ 3H, (6) 


The use of carbon dioxide (Equation 
2) or oxygen (Equation 3) produces 
gases of the proper composition. 


A second problem is the removal 
the heat of reaction. With cobalt 
nickel catalysts the reaction is‘**), 

CO+ 2H, —>» 

(CH,) +H,O+ 79,200 Btu/Ib-mol . (7) 
while for iron catalysts, the reaction is(+2) 

2CO+ H, —> 

(CH,) +CO,+ 78,700 Btu/lb-mol . (8) 

Since the reaction is very sensitive to 
temperature, the optimum temperature 
must be rigidly maintained within 9-18° 

throughout all parts of the catalyst 
zone. These difficulties have been largely 
overcome by proper reactor design. 


The third difficulty, which has proved 
a considerable obstacle to the progress 
of the synthesis, is the requirement that 
the synthesis gas contain no sulfur. The 
upper limit of sulfur concentration which 
can be tolerated by the active catalyst is 
approximately 0.1 grain per 100 cu. ft. 
The problem can be solved in one of 
two ways: (a) by means of desulfuriza- 
tion or (b) by developing a sulfur- 
resistant catalyst. The first method has 
been used almost exclusively since a suf- 


(!) CHEMISORPTION OF CO 
co 


co 
: ee 
H | 


(1) REDUCTION OF CHEMISORBED CO BY 
iain TO GIVE CARBIDE . 


og 


REDUCTION OF THE CARBIDE TO 
CHEMISORBED METHYLENE 


CH5CH 


Lt 


0] 


CH 


La rae 
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TABLE 7 


Processing of Kogasin to 
Produce Gasoline 

Yield* 

vol.-% 
Light gasoline” 29.1 
Reformed gasoline from naphtha‘ 26.8 
Cracked gasoline from bottoms 22.6 
Polymer gasoline 5.8 


84.3 


Octane number of 
“Based on 
tane 


blend of all gasolines, 66. 
Kogasin oil charged; original oc- 
number was 20. 
>Octane number of 97-241°F fraction was 68 
*Octane number of the 219-523°F 
before reforming was 4. 


fraction 





ficiently active sulfur-resistant 
has not yet been developed. 


catalyst 


Mechanism of the Reaction 


Fischer and Tropsch('*) proposed that 
the first step in the synthesis was the 
formation of carbides with the metal 
the catalyst. The second step was the 
reduction by hydrogen of the carbide 
to form methylene radicals. The final 
step was the polymerization of the radi- 
cals to form hydrocarbons other than 
methane. 

Since carbide formation on the catalyst 
has been always associated with the pro- 
duction of liquid hydrocarbons(4*), it 
seems logical that any mechanism pro- 
posed must take this fact into account. 
Thus, reduction of Fischer-Tropsch car- 
bides with hydrogen as well as acid de- 
composition leads to higher hydrocarbon 
formation. Hence, it seems likely that 
carbide formation is a necessary initial 
step in the reaction mechanism. While 
the mechanism proposed by Fischer and 
Tropsch includes carbide formation, it 
fails to explain adequately some of the 
other features of the reaction. 

Craxford (44, 45) has developed a mech- 
anism which is satisfactory in 
spects. 
both 
form 


many re- 
The first step is the reaction of 
carbon monoxide and hydrogen to 
carbide. 


2Co+CO+H, C+H,0 . .(9) 


—p Col 


rhis reaction is faster than the reduc- 
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Fig. 5—Mechanism of the synthesis of hydrocarbons (Craxford) 


tion of carbide by hydrogen under the 
synthesis conditions (Steps I and II, Fig. 
5). Therefore, carbides can be built up 
on the catalyst during the early stages 
of synthesis. In the next step, the carbide 
is reduced by molecular hydrogen to form 
a surface methylene (Step III). Craxford 
found a parallelism between ortho-para 
hydrogen conversion and methane forma- 
tion in all cases investigated. Thus, when 
methane was the main product of the 
hydrocarbon synthesis, the ortho-para 
hydrocarbon conversion was high, an 
indication of the presence of chemisorbed 
liydrogen. Alternately, if the catalyst was 
producing liquid hydrocarbons, the ortho- 
para hydrogen conversion was inhibited, 
or very little chemisorbed hydrogen was 
present on the catalyst surface. There- 
fore, it is postulated that in the presence 
of a large amount of chemisorbed hydro- 
gen, methane is evolved from the reaction 
(Step IV a, Fig. 5). In the presence of 
smaller amounts of chemisorbed hydro- 
gen, the reduction of the carbide occurs 
with molecular hydrogen to produce 
liquid hydrocarbons. 


nCo,C +nH,——»(CH,), +2,Co .. (10) 


This step may take place through the 
formation of macro-molecules on the 
catalyst surface (Step IV b, Fig. 5) 
The release of paraffin or olefin hydro- 
carbons depends upon the prevailing syn- 
thes's conditions, ie., hydrogen-carbon 
monoxide ratio, catalyst, temperature and 
pressure. While the Craxford mechanism 
is valuable, it is, nevertheless, compli- 
cated and, so far, limited to cobalt cata- 
lysts. 

Basing their conclusions experi- 
mental observations with cobalt catalysts, 
Herington and Woodward'('*) take the 
view that a cobalt catalyst possesses active 
centers of two types: Type A (probably 
cobalt carbide), which is responsible for 
the formation and _ polymerization of 
methylene groups; and Type B (prob- 
ably cobalt metal), which causes liber- 
ation of the products observed. When 
Type B centers predominate, only gas- 
eous products are formed; when Type A 
centers predominate, liquid products are 
formed. This mechanism is simpler than 
the Craxford mechanism but also is 
limited in application to cobalt catalysts 


on 


It is our suggestion that the 
surface, and, more particularly, the com- 
position of the catalyst, has a large in- 
fluence on the reaction mechanism. Thus, 
it seems evident in a broad sense that on 
the catalyst surface two separate influ- 
ences are present, 


catalyst 


hydrogenating effect 
b. polymerization effect 


carbon monoxide molecules 

reduced to methylene groups which, 
turn, are polymerized to higher hydro- 
carbons. The initial step in the reaction 
is the formation of carbide with the 
metal of the catalyst surface. This step 
requires that the catalyst cortain a metal 
which is capable of forming a carbide. 
The second step is the reduction of car- 


Thus, are 
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hydrogenating catalyst is required. Fin- 
ally, the third step involves the polymer- 
ization of the methylene groups and indi- 
cates that the presence of a polymerizing 
catalyst would be advantageous. Con- 
sequently, the catalyst must comply with 
the following conditions. 


1. Ability to form a carbide from 
carbon monoxide 

2. Hydrogenating ability 

3. Polymerizing ability 
Certain metals of the 8th group, i.e. 
nickel, cobalt and iron, fulfill the re- 
quirement of forming carbides of suit- 
able stability. These metals also possess 
hydrogenating ability and thus satisfy 
condition 2. However, if pure nickel, 
for example, is used, only methane is 
formed and hydropolymerization to pro- 
duce liquid products does not occur. 
Therefore, the hydrogenating effect must 
be decreased by supporting nickel on 
a carrier (kieselguhr) and polymerization 
reactions enhanced by the addition of 
other ingredients in order to produce 
higher hydrocarbons. 

While under certain conditions a cata- 
lyst composed of one element would ful- 
fill all three of the postulated require- 
ments, practically, a multi-component or 
“complex-action” catalyst(*7) is required. 
The idea of “complex-action” catalysts 
has been used to describe the action of 
certain catalysts which produced, for ex- 
ample, hydropolymerization of iso-butene 
to iso-octane(48) and dehydropolymeriza- 
tion of ethylene.(49) If it is accepted 
that the Fischer-Tropsch reaction occurs 
through the use of a “complex-action” 
catalyst it narrows the selection of cata- 
lysts to direct the Fischer-Tropsch syn- 
thesis into producing hydrocarbons of 
desired size and structure. 

Many of the phenomena observed dur- 
ing the reaction can be explained on 
the basis outlined. Thus, the necessity 
for complete sulfur removal may be 
caused by the fact that the hydrogenating 
portion of the catalyst is readily poisoned 
by sulfur, thereby stopping the initial 
reduction of carbide. However, Hering- 
ton and Woodward(‘*) found that the 
initial effect of adding hydrogen sulfide to 
the synthesis gas was to increase the 
yield of heavier oils while the production 
of lighter hydrocarbons diminished. The 
total effect for small quantities of sulfur 
may be an increase in yield as reported 
by other workers.(°°) Since the polymer- 
izing active centers would be relatively 
unaffected while the hydrogenating cen- 
ters were poisoned by sulfur, it might 
be expected that, initially, the yield of 
heavier oils might increase at the expense 
of the lighter hydrocarbon yield. The ad- 
dition of further quantities of sulfur, 
however, destroys the hydrogenating in- 
fluence of the catalyst and thereby stops 
all reaction. 

Fischer and Pichler‘*') attribute the 
increased time of high catalyst. activity 
in the “middle-pressure” synthesis to the 
fact that certain poisons, perhaps oxygen- 


R-104 





bide on the catalyst surface; hence, a 






containing compounds are hydrogenated 
and rendered innocuous under these con- 
ditions (75-220 psig). This speculation 
may be correct. However, whether the 
poisoning is due to certain oxygen com- 
pounds or not, it should be pointed out 
that, in general, increased pressure re- 
duces the sensitivity of hydrogenation 
catalysts to poisoning. Therefore, it 
might be anticipated that in the syn- 
thesis of hydrocarbons over a hydrogen- 
ation-polymerization catalyst, susceptibil- 
ity to poisoning of the hydrogenating 
portion would be reduced at higher pres- 
sures and would lead to long periods of 
high catalyst activity. 

Smith, Hawk and Golden‘) found 
that when ethylene was added to the 
synthesis gas, large quantities of higher 
hydrocarbons and oxygen-containing com- 
pounds were formed over a cobalt-base 
catalyst. These facts are explainable by 
noting that while the relationship be- 
tween the hydrogenating and polymer- 
izing portions of the catalyst remained 
constant, ethylene, being strongly ad- 
sorbed and highly reactive, combined 
with methylene on the catalyst surface 
as well as reacted with carbon mon- 
oxide (under the influence of the po- 
lymerizing portion of the catalyst). 
The hydrogenating influence remained 
constant and had a smaller influence on 
the nature of the products. Ethylene 
alone or in admixture with either carbon 
monoxide or hydrogen did not form 
higher hydrocarbons under the same 
conditions. With an iron-base catalyst, 
ethylene did not give the same reaction. 
It may be possible that ethylene is not 
sufficiently adsorbed on this particular 
catalyst. 

In general the mechanism of the re- 
action over an iron catalyst appears to 
be quite different that that over cobalt 
or nickel catalysts. Storch(*!) has enum- 
erated and discussed these facts recently. 
While the published work on iron cata- 
lysts is rather incomplete, it is believed 
that the “complex-action” idea can be 
applied advantageously in this instance 
also. 

In summary, recognition of the neces- 
sity of finding a “complex-action” catalyst 
which combines both hydrogenating and 
polymerizing properties should narrow 
the search for catalysts which direct the 
Fischer-Tropsch synthesis into specific 
desirable reaction products. 


Conclusions 


Development of the Fischer-Tropsch 
synthesis will add to national security. 
The utilization of the process to convert 
natura! gas to gasoline is probably eco- 
nomical now in certain areas. Future 1e- 
search developments may lead to a broad 
application in the production of high- 
quality liquid fuels. 
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Synthetic Aviation and Motor Oils 
Seen as Future Developments’ 


E HAVE probably closely ap- 

proached the upper limit in quality 
of aviation oils that can be provided 
through selection of the crude source, 
stated Dr. F. L. Miller, assistant director 
»f Esso Laboratories of Standard Oil De- 
velopment Co., at the opening of the 
new aviation fuel testing laboratory at 
Bayway, N. J. 


Improved performance characteristics 
if these types of oils will have to be ob- 
tained by other means, he said. One 
such means is through the use of certain 
types of synthetic commercial additives. 

Another possible method he gave is 
through the development of aviation oils 
partly or wholly synthetic in nature. Such 
products have been prepared, said Dr. 
Miller, utilizing low molecular weight 
lefins, cracked wax olefins, or other ma- 
terials, and their performance has been 
such as to warrant further work along 
this line. 

Improvements in aviation oils which 
made possible the increasing of the pe- 
riod between engine overhauls would add 
materially to the incremental value of the 
oil to the operator, he stated. This would 
make it economic for operators to pay 
1 sufficiently higher price for their oils 
to compensate refiners for the increased 
manufacturing costs. 


Following is a review of a paper en- 
titled “Aviation Engine Lubricants”, pre- 
pared by Dr. Miller and issued by the 
company in connection with the open- 
ing of the new laboratory: 

Until less than five years before the 
entry of the U. S. into World War II, 
the country was essentially limited to a 
single type crude, Pennsylvania, for its 
iviation lubricants. Were the country 
still dependent on this one source of 
iviation oil, the aerial war would be 
seriously handicapped, even if supplies 
f quality lubricating oils for commer- 
ial and civilian purposes were sharply 
urtailed. 


Solvent Treating Methods Developed 


Fortunately the development of new 
solvent treating techniques and their gen- 
ral application in the petroleum indus- 
ry have made possible the production 
f oils, not only of equal or superior 
juality, as compared to the Pennsylvania 
ils, but also in extremely large volume 
;o that the war effort has been sup- 
»orted without any significant sacrifice in 
ither the quality or the supply of lubri- 
ants on the home front. 

The Jersey Company early recognized 
he high level of quality which was 

*Review of a paper entitled “Aviation En- 
ine Lubricants” by Dr. F. L. Miller, Assist- 
nt Director, Esso Laboratories, Standard Oil 
Jevelopment Co. 
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needed in aviation engine lubricants and 
the possibility of applying the newer re- 
fining methods in obtaining this quality. 
To this end, an extensive program of full- 
scale engine tests was started in 1936 
under a contract with the Pratt & Whit- 
ney Co., utilizing their equipment and 
some of their personnel. This program, 
the only one of its kind undertaken in 
this country, provided an excellent back- 
ground of information about lubricating 
oil performance characteristics and dem- 
onstrated that definite differences in the 
quality of aviation lubricating oils ex- 
isted and could be determined with a 
reasonable degree of certainty. 


More Crudes Can Be Used 


It further demonstrated that with the 
new propane solvent treating techniques 
developed by the Jersey Company good 
quality aviation oils could probably be 
made from many crudes, some of them 
previously considered unsatisfactory for 
lubricating oil manufacture, and that out- 
standing products could be made from 
certain selected crudes. 

By the time the war intervened in 
1939, the program had resulted in the 
development of an oil solvent extracted 
from Mid-Continent crude of especially 
high quality. It received an excellent 
rating on the official approval tests per- 
formed by the Wright Aeronautical Co. 
and performed excellently in all other 
engine approval tests to which it had 
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to be submitted. Its performance in ac- 
tual service has been equally as excellent 
as that shown. in the different full-scale 
engine tests. 


Even Better Oils Needed 


It is becoming evident, however, that 
—as good as some of the present oils are, 
—there will be a need for oils showing 
even better performance in the future, 
Already difticulties with ring sticking, 
increased sludge, etc., are being en- 
countered with the oils now generally 
available. This is particularly true with 
the latest and most powerful engines, 
especially under combat conditions where 
severity of operation is much greater 
than ever before. Furthermore, with 
oils of high enough quality certain me- 
chanical changes in the engine to improve 
operations might be permitted. 

For example, one possibility would be 
the reduction of cooling area to improve 
utilization of the engine’s power. It 
has been estimated by aeronautical en- 
gineers that the useful power could per- 
haps be increased around 15% at high 
altitudes, less at lower altitudes, by al- 
lowing the cylinder temperatures to in- 
crease 50°F. All of the difficulties such 
as sludge deposits, ring sticking, etc., 
naturally become greatly aggravated un- 
der these more severe conditions and 
demand the utmost stability and perform- 
ance in the oil. 

Extensive research, including small 
single cylinder and full-scale engine tests 


EFFECT OF INCREASED OVERHAUL PERIODS 
ON INCREMENTAL VALUE OF LUBRICATING OIL 


BASIS: COST OF OVERHAUL $500 
OIL CONSUMPTION 
OIL CHARGE 
OIL CHANGE 


1/2 GAL/HR 
20 GALLONS 
100 HOURS 


FIGURES ON CURVES INDICATE 
INITIAL OVERHAUL PRACTICE 


300 HOURS 


400 HOURS 


500 HOURS 


600 H 
; 1000 HO 


100 120 140 160 


% (INCREASE OF OVERHAUL TIME 


Fig. 1—Effect of increased overhaul periods on the incremental value of lubri- 
cating oil 
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and flight tests will be necessary to de- 
termine what special qualities are needed 
in these new oils and how to obtain 
them. The work which has already been 
done indicates that significant improve- 
ments are possible. The available evi- 
dence, however, indicates that we have 
probably closely approached the upper 
limit in the quality that can be pro- 
vided through selection of crude source 
and method of refining, and that the 
improved performance characteristics will 
have to be obtained by other means. 


One means of obtaining the superior 
performance will undoubtedly be the use 
of small quantities of certain types of syn- 
thetic commercial additives. Some of 
these, particularly the detergent type ad- 
ditives, have been widely adopted for 
the manufacture of heavy duty motor 
oils such as those used by the Armed 
Forces, and have shown unusual ability 
to prevent ring sticking and to maintain 
engine cleanliness. Numerous full-scale 
engine tests on several different kinds of 
engines and extensive flight tests of over 
250,000 hours in commercial airlines and 
in combat ships have further confirmed 
the excellent performance, particularly 
with regard to ring sticking and ring 
zone condition, of the oils containing this 
additive. 

Another possible method of obf&ining 
the desired improved qualities may be 
through the development of oils which 
are partly or wholly synthetic in nature. 
Several such products, utilizing low mole- 
cular weight olefins, cracked wax ole- 
fins, or even distinctly novel raw mate- 
rials, have been made and some have 
shown a certain degree of promise. One 
made a number of years ago by the poly- 
merization of cracked wax was offered 
commercially for a time and was tested 
rather extensively. A second material 
which has shown promise is the voltolized 
fatty oil concentrate which was used 
rather widely in some parts of Europe 
prior to the present war. 
that the Germans are using synthetic 
oils in their aircraft and voltol oils in 
their ground vehicles if not in aircraft. 


It is rumored 


However they are obtained, these bet- 
ter performance qualities should be of 
distinct value to the aircraft industry. 
First, they should permit the develop- 
ment of even more powerful engines or 
operation under more severe conditions 





Postwar Fuels 


In response to numerous requests, 
reprints of the article “Postwar In- 
ternal Combustion Engines and their 
Fuels” by T. B. Rendel, which ap- 
peared in the January 3 issue of the 
Technical Section (pgs. R-66—75), 
have now been made available. 

Readers may obtain copies, with- 
out charge, from the Technical Editor, 
NATIONAL PETROLEUM News, 1213 


West Third St., Cleveland 13. 











R-106 


or both. This would be of importance 
to both military and commercial aviation. 
Second, they should offer greater resist- 
ince to ring sticking, which is more com- 
mon in certain European engines than in 
American, and to sludge formation. To 
military aviation this should at least of- 
fer greater reliability of operation. To 
commercial aviation it should permit 
longer periods between relatively costly 
overhauls. Presently, overhaul periods 
are predicated on one or more of the 
following factors: 

(1) Ring and cylinder wear 

(2) Ring sticking 

(3) Sludge accumulation 


Overhaul Periods Lengthened 


In many cases, particularly in American 
commercial airlines, continued improve- 
ment in the engines and the lubricating 
oils have combined to raise the overhaul 
periods to as high as 500 to 600 or more 
hours. The K.L.M. lines in Europe were 
reported, prior to the war, to be above 
750 hours employing a Voltol blend. 
Nevertheless, rather large differences still 
exist as evidenced by the sharply con- 
trasting situation which exists in two 
large international airlines. One line, 
employing engines relatively free from 
ring sticking tendencies and a_ high 
quality lubricating oil, has succeeded in 
reaching overhaul periods in the neigh- 
borhood of 600 hours and is aiming at 
still longer times with a likelihood of 
success. 

The second, with engines more likely 
to stick rings and with an oil of average 
competitive quality is forced to overhaul 
its engines at around 200 hours. An im- 
provement in oil quality that would per- 
mit the second operator to double his 
overhaul time should have an incremen- 
tal value to him upwards of $1.60 per 
gallon of oil purchased (See Fig. 1), as- 
suming average oil consumption, oil 
change practices, oil prices and engine 
overhaul costs. Similarly, an extension of 
the overhaul period to 1000 hours from 
600 hours should have an incremental 
advantage of around 47c a gallon to the 
first operator. If oil changes could also 
be eliminated another 7c a gallon would 
be added to the oil’s value. 


There are numerous other lubricating 
oil problems in the aircraft field which 
are receiving a great deal of attention 
and research effort. Among the 
important of these are: 

(1) High V. I. hydraulic oils 


2) 


\< 


most 


Special lubricants for instruments 

and aircraft accessories 

(3) Rust preventives and rust preven- 

tive engine oils 

(4) Special greases 

(5) Gear lubricants 
All of these occupy a prominent place 
in the operation and maintenance of air- 
craft, and quality is equally as impor- 
tant a consideration to them as it is in 
the case of the fuels and engine lubri- 
cants. 














Vapor recovery and fractionating plant 
in an East Coast refinery, designed 
and constructed by Petroleum Engi- 


neering, Inc. Offices: Tulsa and 


Houston. 
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PROGRESS of the 
LPG INDUSTRY 
During 1944 


The consumption of liquefied petroleum gas (LPG) in many markets 
continued to expand in 1944, aside from the two chief wartime uses 


in the manufacture of aviation gasoline and synthetic rubber. 


Under 


wartime conditions the trend toward the use of propane, in place of 
butane, by large industrial and utility consumers has been accentuated. 
Many distributors in their postwar expansion are planning to install 
200-lb. working pressure storage, so they can distribute propane, butane 
or mixtures as market conditions dictate. 


As the volume consumption of LPG increases year by year, the 
greater becomes the strain on the industry's transportation facilities 
during the winter period of peak demand. The need is recognized, to 
relieve this burden, for sufficient storage on consumers’ premises to carry 
them through 6 to 8 weeks of the winter season. 


ARKETED production of liquefied 

petroleum gases for other uses than 
synthetic rubber and aviation gasoline is 
estimated to have increased 110,000,000 
gals. or 16.2% in 1944 to 785,000,000 
gals. The estimated increase for LPG 
purposes was 20,000,000 gals. larger in 
volume than the increase shown the 
previous year. 

Household (domestic) demand for 
LPG is estimated to have increased 
53,000,000 gals. or 15.5% in 1944 to 
392,000,000 gals. In 1943 the increase 
in household (domestic) consumption 
was 39,821,000 gals. or 13.3% and in 
1942 it was 78,837,000 gals. or 35.7%. 
Wartime restrictions kept new installa- 
tions at a low level but there was a 
considerable amount of shifting of equip- 
ment from summer cottages and similar 
seasonal dwelling to the homes of year- 
around users. Demand for LPG also was 
greater from existing consumers because 
of economic conditions. 

It is estimated there were 1,950,000 
domestic users of LPG on Dec. 31, 1944, 
an increase of 50,000 during the year. 
Buried butane installations in the south 
increased an estimated 16,000 in 1944 to 
335,000 and all other types of domestic 
installations are estimated to have in- 
creased 34,000 to 1,615,000. 


Industrial fuel, internal combustion 
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engine fuel and miscellaneous uses of 
LPG rose an estimated 44,000,000 gals. 
or 18.1% in 1944 compared with an 
expansion in demand of 41,501,000 gals. 


By 
Cm Clu @) 0-10 7-1) i 
and R. W. Thomas** 


Battery of industrial propane tanks with 
an aggregate capacity of 288,000 gals. 
at the Kohler Co., Kohler, Wisc. 


or 20.6% in 1943. Most of the increase 
in industrial fuel use may be attributed 
to the fact that war plant consumers of 
LPG were operating during the entire 
year of 1944, whereas many of these 
plants did not begin operating until the 
middle or latter part of 1943. The rela- 
tively minor war contract cancellations 
and cut-backs near the close of the year 
did not materially affect the industry; 
moreover these contract reductions and 
cancellations came at a time when the 
normal seasonal use curve was rising. 
City gas plants are estimated to have 
consumed 46,000,000 gals. of LPG in 


1944, an increase of 22.6% over 1943 





R. W. Thomas . . . manager, 
Chemical Products Department, 
Phillips Petroleum Co. 
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EXTREMELY LONG SKIRTED 
CAST-IRON PISTONS provide 
large bearing area, reducing wear 
and eliminating piston slap. 
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“Angle’’ Compressors results in maximum power delivered, continuous 


operation, extreme economy in fuel and maintenance, low installation cost. 
Each Clark job is ‘‘custom-designed” to meet most efficiently the special re- . 
quirements of that particular case, whether extra high pressures or other unusual : 
conditions. We will be glad to have you check any Clark installation on these facts. 


CLARK BROS. CO., INC., OLEAN, NEW YORK 
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Progress of the LPG Industry During 





1944 





This increase was greater than the 19.6% 
increase in 1943 largely because of the 
use of LPG for cold enrichment and 
underfiring of coke ovens in several large 
cities. 

One city gas plant stored LPG at low 
pressure in undiluted form. No high 
pressure liquid storage tanks were avail- 
able so the company allocated a 3,- 
(000,000-cu. ft. gas holder to butane and 
propane storage. As tank cars were re- 
ceived the butane or propane was vapor- 
ized in a conventional heat exchanger and 
undiluted vapor pumped into the holder 
at 6 ins. water column pressure. The 
gas holder acted as a standby from 
which gas was withdrawn at peak load 
periods, diluted and added to the send- 
out stream. By storing 3200 Btu butane 
vapor instead of 530 Btu gas the capacity 
of the holder was expanded in effect from 
3,000,000 to 18,000,000 cu. ft. of 530 
Btu gas. At present the holder is being 
used for the storage of undiluted propane 
vapor. This is because butane is unavail- 
able now in adequate quantities because 
of war demands for aviation gasoline and 
synthetic rubber components. 


Utilization of LPG for chemical manu- 
facturing is estimated to have increased 
about 5,000,000 gals. in 1944 to 60,- 
000,000 gals. Chemical sales represented 
7.7% of total LPG utilization, compared 
with 8.2% in 1943 and 9% in 1942. 
These figures do not, of course, include 
normal butane or butenes used in the 
production of butadiene for synthetic 
rubber. No estimate is included to cover 
natural isobutane or normal butane iso- 
merized by catalytic processes to isobu- 
tane, or C; and C, unsaturates produced 
by cracking and alkylated with isobutane 





for the production of 100 octane aviation 
fuel. 

For several years the trend in the 
LPG industry has been in the direction 
of a more rapid increase in propane than 
in butane consumption. War-time de- 
mands for butane accelerated this trend 
in 1944. In 1942 marketed production 
of butane and butanc-propane mixtures 
in which butane predominates, increased 
98,981,000 gals. while propane sales in- 
creased 23,542,000 gals. Propane repre- 
sented 19% of this total increase. 

In 1943 the war almost reversed the 
situation so that butane and_butane- 
propane mixture sales increased only 
22,328,000 ga's. and propane sales 67,- 
762,000 gals. Propane represei.ted 75% 
of this total increase. In the year just 
closed it is estimated that there has been 
no substantial increase in the sale of 
butane and mixtures and it may be pre- 
dicted that in 1945 the sale of butane and 
mixtures will be reducéd materially. This 
will be due pr:marily to conversion of 
large scale industrial and utility consum- 
ers of butane to propane. 

The Petroleum Administration for War 
announced at midyear that aviation gaso- 
line production had reached 16,800,000 
gals. daily and in the fourth quarter the 
completion of other 100 octane plants 
increased this total to more than 21.,- 
000,000 gals. daily. 

With the synthetic rubber construction 
program completed and producing at the 
rate of 350,000 tons per year of buna 
and butyl rubber from petroleum hydro- 


Butane isomerization and hydrogen flu- 
oride alkylation plant for the production 
of aviation gasoline and synthetic rub- 
ber components in a modern refinery 


carbons, this war industry is requiring 
an estimated 765,000 gals. daily of C 
hydrocarbons. 


The large number of gallons per day 
of C, hydrocarbons now used by rubbe: 
and aviation gasoline suggests that there 
will be a tremendous over-supply of 
butane for LPG once the Pacific war i: 
over. It should be remembered, however 
that the oil refining industry has bee: 
10obbing motor fuel of volatility in order 
to feed the modern war machines in the 
same way that the LPG industry has 
limited its sales to make butane available 
to fight the enemies of our country. When 
the war is over gasoline quality for civil- 
ians will be improved. Also it is prob- 
able that war-developed techniques of 
C, utilization in aviation gasoline un- 
doubtedly will be adapted to peacetime 
gasoline production. Aviation gasoline 
demand will not be significant when com- 
pared with war demand but at least some 
alkylation plants will consume very large 
quantities of butanes in the production 
of automobile gasolines of higher quality 


There has been a great deal of dis- 
cussion in the industry about chemical 
utilization of LPG hydrocarbons. This 
outlet for LPG will, of course, be more 
important after the war than it is today; 
but the volumes which will be used in 
chemical synthesis at competitive prices 
are not great enough to be a threat to 
the supply of C, and C, hydrocarbons 
for domestic and industrial use. 


During the past year one chemical 
manufacturer has been building a large 
plant in the lower Gulf Coast region 
which will take propane and butane by 
pipeline from a group of gasoline and 
recycle plants in the vicinity. Before the 
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for HIGH TUBING ECONOMIES 
in HIGH TEMPERATURE. 
HIGH PRESSURE service 



















Many refineries, synthetic rubber plants, and chemical plants 
are taking advantage of B&W low and intermediate alloy steel 


gc 
on seamless tubing for applications requiring resistance to high tem- 
4 peratures, high pressures, and corrosion. The key to successful 
val application of this tubing is in the choice of the correct alloys for 
11s 


given conditions. For example, B&W Croloy tubes are today serving 
satisfactorily and economically in the production of 100-octane 
aviation gasoline and in many other applications for which higher 
alloys were previously thought necessary. 


In matching tubing to present-day refining and processing condi- 
tions, the cooperation of B&W engineers can prove of inestimable 
value. This service, based on more than thirty-five years of B&W 
specialization in pioneering, introducing, and producing tubes for 
high-temperature—high-pressure service, is available to you. 
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TABLE | — Marketed Production of Liquefied Petroleum Gas 





% Incr. % Incr. % Incr. 
Total Sales Over Over Industrial Over 
Gallons Previous Previous and Miscel- Previous 
Year Per Year Year Domestic Year laneous Year 
1922 222,641 , 
9 
roe pinged oo Sale of liquefied petroleum gas con- 
ping Aton P fined primarily to bottled gas busi- 

1925 403,674 7.2 ness prior to 1928 
1926 465,085 15.2 P ' 
1927 1,091,005 184.6 
1928 4,522,899 314.6 2,600,000 ; 400,000 
1929 9,930,964 119.6 5,900,000 126.9 1,500,000 275.0 
1930 18,017,347 81.4 11,800,000 100.0 2,200,000 46.7 
1931 28,769,576 59.7 15,294,648 29.6 7,171,686 226.0 
1932 34,114,767 18.6 16,244,103 6.2 8,167,194 13.9 
1933 38,931,008 14.1 16,625,588 2.3 13,987,095 71.3 
1934 56,427,000 44.9 17,681,000 6.3 32,448,000 132.0 
1935 76,855,000 36.2 21,380,000 20.9 47,894,000 47.6 
1936 106,652,000 38.8 80,014,000 40.4 67,267,000 40.4 
1937 141,400,000 82.6 40,823,000 86.0 62,610,000 (*) 
1938 165,201,000 16.8 57,832,000 41.7 62,694,000 0.0 
1939 223,580,000 35.3 87,530,000 51.4 93,723,000 49.4 
1940 313,456,000 40.2 134,018,000 53.1 124,482,000 34.5 
1941 462,852,000 47.7 220,722,000 64.7 172,669,000 38.6 
1942 585,440,000 26.5 299,559,000 35.7 201,477,000 16.7 
1943 675,233,000 15.3 839,380,000 13.3 242,978,000 20.6 
1944 785,000,000 16.2 392,000,000 15.5 287,000,000 18.1 





Distribution—Gallons Per Year 


% Incr. % Incr. 
Gas Over Chemical Over 
Manufac- Previous Manufac- Previous 
turing Year turing Year 
1,500,000 . 
2,500,000 66.7 
4,000,000 60.0 
6,303,242 57.6 
9,703,470 53.9 
8,318,325 —14.3 
6,298,000 —24.3 
7,581,000 20.4 
9,371,000 23.6 
11,175,000 19.3 26,792,000 


12,386,000 10.8 
15,435,000 24.6 
20,285,000 31.4 


$2,299,000 20.1 
26,892,000 16.7 
34,671,000 29.0 


25,255,000 24.5 44,206,000 7.5 
31,366,000 24.2 53,038,000 20.0 
37,519,000 19.6 55,356,000 4.4 
46,000,000 22.6 60,000,000 8.4 


®*Not comparable due to segration of chemical manufacturing. 


Remarks: In the above table “Total Sales” for all years except 1944 
were obtained from U. S. Bureau of Mines reports. “Distribution” for the 
years 1931 to 1943, inclusive, was obtained from the same source, All 
other volumes are estimated by the writer. The total s@les volume: in- 
cludes all liquefied petroleum gases (propane, butane; 4#@ propane-butane 
mixtures) when sold as such. It includes the sale of gefitane when sold 
for any purpose other than motor fuel blending. It does not include butane 
when blended with heavier petroleum fractions for motor fuel purposes. 


Inter-company sales transactions such as purchases of liquefied petroleum 
gases by one company from other companies and then resold as lique- 
fied petroleum gases, have been eliminated in order to avoid duplication 
of sales figures. The data do not reflect sales of liquefied petroleum 
gases used directly by the producer at the point of production, for fuel, 
polymerization, solvent de-waxing, etc. Neither do the figures include 
sales of hydrocarbons to plants manufacturing synthetic rubber or avia 
tion gasoline or their components. 





plant was completed it was announced 
that it will be doubled in size. ‘This plant 


will consume about 80,000 gals. per dhy 
of LPG. It will be one of the largest 
hydrocarbon chemical plafts in the 
country. ' 

Another company which has had a war 
plant on the Gulf Coast at which pro- 
pane and ethane are used as raw mate- 
rial is to enlarge its plant when the war 
is over. This plant will utilize 80,000 
gals. per day of ethane-propane mixture 
by pipeline from a recycle unit as well 
as overhead from a depropanizer tower 
in another plant. 

Propane and normal butane are rela- 
tively non-reactive chemically but re- 
search has shown they may be processed 
to produce substances of high chemical 
reactivity. LPG, for example, may be 
cracked to yield ethylene, acetylene, 
propylene and other substances. To these 
unsaturates all manner of chemical re- 
agents may be added to produce myr- 
iads of useful new compounds. For ex- 
ample, ethyl alcohol is produced by 
chemical synthesis of water and ethylene. 
Other products from ethylene include 
ethylene glycol, which is widely used 
as an anti-freeze, as well as a source for 
the production of important chemical 
raw materials, solvents and plastics. The 
possibility for production of both old and 
new organic chemicals from light hydro- 
carbon raw materials are indeed most 
intriguing and almost without limit as 
to number. 

While the variety of chemicals is great 
the possible volume is very small when 
compared with the total supply of petro- 
leum hydrocarbons available for use as 
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raw materials. In 1944 the total volume 
of all organic chemicals produced in the 
U. S. was only 78,000 bbls. per day, 
while the production of crude petroleum 
was 4,500,000 bbls. per day. The value 
of organic chemicals is high when com- 
pared with LPG, gasoline or crude oil, 
but the cost of production is correspond- 
ingly high because of the large plant 
investment and the small volumes pro- 
duced. 

During 1944 the outstanding develop- 
ment in the industrial consumption of 
LPG was the large scale conversion of 
industrial users from the use of butane 
to propane. At the outset of the war the 
major producers of butane began working 
with their large industrial consumers 
urging conversion to propane so that the 
aviation gasoline and synthetic rubber 
industries would have adequate supplies 
of butane. Except for those big indus- 
trial concerns which had the foresight to 
install propane tanks even though butane 
was used, conversion to propane could 
not then be accomplished because of lack 
of suitable storage. Where 200-lbs. work- 
ing pressure storage was available con- 
versions were made in 1943. Where 80 
to 100-lbs. working pressure tanks were 
in place it was necessary to go to the 
War Production Board for steel alloca- 
tions in order to make the change-over. 
Early in the war-period steel was more 
critical than butane because neither the 
100-octane plants nor the synthetic rub- 
ber plants were on stream. In the latter 
half of 1944, however, the steel situation 
eased and new 200 lb. working pressure 
tanks could be obtained for essential 
purposes, 


One large industrial plant in the mid 
dle west which consumes 20,000 gals 
of butane per day up to late October 
now is entirely converted to propane. In 
the Chicago area alone one LPG manu 
facturer was able to reduce its sales of 
butane about 35,000 gals. per day in 
recent months by converting its customers 
to propane. The butane released is being 
isomerized and used in the production of 
aviation gasoline or used as raw material 
for synthetic rubber components. 

Wildcat drilling operations throughout 
the region where the occurrence of oil 
is anticipated increased rapidly in $944 
as the war threw a tremendous burden 
on present oil producing fields. Thes 
operations in regions remote from natural 
gas created a large demand for butane 
propane mixtures to fuel these drilling 
rigs. In order to conserve butane-propane 
mixtures for domestic uses the Petroleum 
Administration for War recently ruled 
that LPG may not be used during th 
winter months in fields where natural 
gas is available. 

The high level of agricultural opera 
tions in the irrigated fields of the south 
west created an unusually large demand 
for LPG in the latter part of the summer 
when LPG engines driving irrigation 
pumps were in use. Dehydrating units 
for alfalfa and similar products, cotto1 
ginning and other farm uses required 
great quantities of LPG. 

There was an acute shortage of prod 
uct and transportation in January and 
February, 1944, created by war demands 
for butane and for pressure cars to carr) 
the light hydrocarbons between manu- 
facturing plants. As a result of this 
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* fuel conservation 


-- another job for 


Fuel shortages are anticipated again this winter. Once 
more the Government urges that every possible measure 
be taken to reduce waste and inefficiency in heating. 
And one sure, practical step toward 
the performance of this patriotic duty 
is through thorough and adequate in- 
sulation with Fiberglas Industrial In- 
sulations. 

Yes, any part of any pipe or duct— 
any boiler, retort, heat exchanger or 
oven in your plant—that is “too hot 
Inco-operation withthe to touch” is wasting war-essential fuel 
Government program to and costing you money. Just how 

much, it might surprise you to learn! 

The significant fuel savings effected by Fiberglas In- 
sulations can be seen at a glance on the Fuel Saver Cal- 
culator shown above. For example, 2-inch thick Fiber- 
glas PF Pipe Insulation, on 100 feet of 4-inch pipe 
with a hot-face temperature of 400° F. in an 80° F. sur- 
rounding temperature, will save nearly 70 tons of coal a 
year. And just imagine the costly extra burden such 
heat losses also put upon air conditioning equipment! 

This practical and useful vest-pocket device is yours 
for the asking. Write for your Calculator today, make a 

orough inspection of your plant and add up the 

1ount of fuel proper insulation could save. Then 
pport the National Fuel Efficiency Program—and 
duce your plant operating costs—by applying Fiber- 
is Industrial Insulations wherever there is a spot 

0 hot to touch”. as 

Owens-Corning Fiberglas Corp., 2007 Nicholas Bldg., 

ledo 1, Ohio. In Canada, Fiberglas Canada Lid., 


Oshawa, Ontario. 
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FIBERGLAS INDUSTRIAL INSULATIONS 


1. PF Pipe Insulation—A light- 
weight, preformed pipe covering 
with high insulating efficiency for 
temperatures up to 600° F. Made 
in 3-ft. sections or segments for all 
standard pipe sizes. Fibrous ends of 
sections intermesh to form tight 
joints. 


2. Blanket Type Pipe Insula- 
tion —With mesh wire on outer side 
to wrap around pipe and secure 
with wire through special edging. 
Manufactured in 2-ft. sections for 
pipes over 3” O.D. Will withstand 
temperatures up to 1000° F 


3. Metal Mesh Blankets—With 
mesh wire or expanded metal on 
one or both sides. Lightweight, and 
easily applied. 2 ft. x 4 ft. and 
2 ft. x 8 ft. In standard thicknesses. 
Two types: For temperatures up to 
600° F. and 1000° F. 

4. No. 600 PF Block—Same mate- 
rials as in PF Pipe Covering — in 
blocks 6” x 36” and 12” x 36”, 
standard thicknesses. 


5. OC-1800 High Temperature 
Block —A highly efficient and rug- 
ged molded block in sizes 3” x 18” 
and 6” x 36” and 12” x 36”—in 





standard thicknesses. Will withstand 
surface temperatures up to 1800° F, 


6. Insulating Cement—For insu- 
lating fittings, valves and all irregu- 
lar surfaces. Highly efficient . . . 
withstands temperatures up to 1200° 
Fahrenheit. 


7. OC Mastic Finish—An asphalt 
emulsion cement for insulated pipe 
and equipment exposed to outdoor 
or high moisture conditions. 


8. Insulating Wool, Type TW-F 

Fabricated in bats, rolls and bulk, 
Used for drying-ovens, heaters, etc., 
for filling irregular spaces. 


9. PF Insulation—Manufactured 
in 5 densities from 21% to 9 lbs. per 
cu. ft.—standard sizes 24” x 48”, 
1” to 4” in thickness, according to 
density. For insulated panels, 
sound absorption and various semi- 
structural applications, 


10. PF Roof Deck Insulation 
—9 lb. density with facing to facil- 
itate mopping. Highly efficient, with 
incombustible, rotproof and mois- 
ture-resistant core, for application 
under industrial built-up roofings. 
Sizes 24” x 48”, Thicknesses from 


Ht” to 2”. a 











FIBERGLAS 


*Trade Mark Reg. U. S. Pat. Off. 


INDUSTRIAL 


INSULATIONS 
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Progress of the LPG Industry During 





1944 





shortage the PAW appointed a com- 
mittee from the industry to survey avail- 
ability of C, and C, hydrocarbons and 
to compare these figures with estimated 
requirements for aviation gasoline, syn- 
thetic rubber, and LPG uses. ‘This indus- 
try committee has spent an immense 
amount of time on the problem and has 
made a number of worthwhile recom- 
mendations to PAW. 

At the southern section meeting of the 
Liquefied Petroleum Gas Assn. at New 
Orleans in September, Paul K. Thomp- 
son, Chief of the LPG section of the 
PAW, presented a paper based on find- 
ings of the survey committee which 
he titled: “Will We Weather the 
Winter’? Mr. Thompson presented 
a 9-point program to the indus- 
try which included early: filling of al! 
classification of customers’ in order of 
preference for deliveries during : critical 
periods. Early fall sales curves’.s#ggest 
that many domestic distributors’) have 
accepted this advice. The severity _ of 
the winter crisis in early 1945 now must 
depend largely .on the severity of the 
winter. 

The conclusion of the German War is 
expected to cause a. substantial immedi- 
ate curtailment’ of industrial fuel “sales 
to war plants. ‘The’ magnitude and: dur- 
ation of this curtailment depends on. how 
many and how~soon.such plants convert 
to peacetime operation. 

There has been increasing interest by 
manufacturers of internal combustion 
engines in the development of an LPG- 
fueled engine. 

Considerable additional study is being 
made of LPG-fueled units for air condi- 
tioning railroad equipment. It is antici- 
pated that propane fired engines, fans 
and refrigeration units will be developed 
further for perishable goods cars so that 
uniform temperatures may be maintained 
in transit. 

Many distributors have been planning 
for postwar expansion. There is a clearly 
defined trend to install 200-lb. working 
pressure storage so they will be prepared 
to distribute propane, butane or mixtures 
as market conditions may dictate. In 
1944 the War Production Board approved 





the installation of a considerable number 
of additional propane storage tanks at 
previously existing bulk stations. Some 
of these were delivered and installed in 
time to alleviate the 1944-45 winter crisis. 

Looking to the postwar domestic 
market the distributor sees that only a 
little over 10% vf the homes in the 
U. S. without gas service have installed 
LPG. There are about 15,000,000 homes 
not connected to gas mains and about 
2,000,000 homes served by the LPG 
industry. For several years after the war 
it is expected that domestic customers 
will increase at the rate of at least 
500,000 per year. 

Indications are that the distributors 

of natural and manufactured gas will 
look with a more kindly eye on LPG 
as a means of building loads in growing 
communities pending the development of 
a market dense enough to lay city gas 
mains. They see in LPG a means of 
better -meetirig the competition of elec- 
tricity. y \ 
As a result of the war emergency; ‘dis- 
tributors in the south where’. LPG’: is 
used for space heating as well as cook- 
ing, water heating and refrigeration, are 
becoming increasingly aware of the bur- 
den thrown on the industry by peak 
winter loads. Before the war, filling dur- 
ing the summer of new domestic con- 
sumer tanks tended to level out the 
demand curve to some extent but now, 
with new installations a minor factor, the 
industry sees more clearly the effect of 
peak demands running 3 to 5 times as 
great in the December-February period 
as ‘in the summer. 

The peak winter demand of southern 
domestic customers makes a considerable 
volume of storage essential. If the stor- 
age is to be at the refinery or gasoline 
plant to take care of winter peaks it 
will be necessary also to have a large 
stand-by fleet of tank cars to move the 
stored product to distributors. The dis- 
tributor in turn will require excess truck- 
ing capacity in the winter which will be 
idle many months of the year. If storage 
is provided at distributor bulk plants it 
will be possible to maintain a tank car 
fleet of reasonable proportions which 


Industrial propane installation at a large foundry 
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can be kept busy through the year but 
the distributor still will be faced witl 
the maintenance of excess truck capacity 
It is becoming clear to southern distribu 
tors that the answer lies in enough stor 
age on the consumer's premises to carr) 
them through 45 to 60 days of the winter 
heating season. 

The LPG industry has shown a mor 
co-operative spirit during the past year 
than ever before. Necessity for grou, 
study of the acute problems arising fron 
the war has been at least partly responsi 
ble. The LPGA has been more actis 
than ever before. A fine example of co 
operative work has been the educationa 
program sponsored by the association. At 
the time of the Cleveland liquid-natura! 
gas disaster the publicity firm employed 
by the association was on the ground 
within a few hours. Interviews were pub- 
lished in the newspapers pointing out 
that the liquid natural gas which had 
caused the Cleveland fire and the con 
ditions under which it was stored, wer 
entirely different from butane and pro 
pane sold as LPG. This quick work un 
doubtedly prevented unjustifiable fears 
on the part of thousands of the industry’s 
customers. 

The Transportation Committee of 
LPGA met with officials of the Petroleum 
Administration for War, Office of De 
fense Transportation, and Interstate Com- 
merce Commission early last year during 
the transportation crisis. The committe: 
was instrumental in the conversion of 
600 low pressure cars for the movement 
of normal butane, butane-butenes and iso- 
butane for war purposes so that the 
LPG cars commandeered for this service 
could be returned to their usual service 

Other important LPGA committees 
which have been active during the year 
include Safety, Technical and Standards, 
and Legislation. 

Looking forward to 1945 it is cleat 
that the industry will be operating under 
peak load conditions as long as the global 
war continues. All elements in the indus 
try will find it essential to keep load 
building installations at an absolute mini- 
mum. When the German war is over 
the expected cancellation of war con- 
tracts should ease the supply and trans 
portation situation on propane but not 
on butane. Butane is expected to b« 
scarce until Japan is beaten—relativels 
scarce for a considerable period. 

The LPG industry is proud of the 
record it has made in the service of our 
country since Pearl Harbor. Manufac 
turing plants have been built and put 
in operation to provide vast quantities of 
raw materials for aviation gasoline and 
synthetic rubber components. Trans 
portation facilities have been made avail 
able for inter-plant movement of war 
product components. Utilities and muni 
tions manufacturers have been supplied 
without interruption despite the diversior 
of tank cars to other services. This rec 
ord has been achieved only through ex- 
traordinary efforts on the part of all! 
elements in the industry. 
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PISTON LACQUERING— 


lts Causes and Cures 


By H. C. Mougey 


The formation of varnish or lacquer deposits on pistons and other 
engine parts is a problem recognized for many years. It is closely related 
to the formation of sludge deposits. The whole problem of sludge and 
varnish may be divided into three classes: 


1. Low temperature. 


2. Intermediate temperature. 


3. High temperature. 


The principle cause of the low temperature sludges is water, and 
varnish is usually not a serious problem at the low temperatures. The 
principle cause of the intermediate temperature sludges appears to be 
the fuel and in some cases the oil, and varnish may be serious at the 
intermediate temperatures. The principle cause of the high temperature 
sludges is the oil and in this case also the varnish may be serious. Under 
commercial conditions, all three of these classifications tend to overlap, 
and in all three classifications maintenance, operating conditions, and 
engine design are also important factors. 


HE formation of lacquer or varnish 

on pistons is a very broad subject, and 
there is a divided responsibility for this 
trouble. The responsibility is shared by 
the oil and automotive industries and 
the driving public, and, at the present 
time, piston lacquering is another one 
of the things for which at least part of 
the blame can be placed on the war. 


Early Work on Varnish 


The importance of the quality of the 
lubricating oil in respect to varnish for- 
mation has long been recognized. There 
are many standardized oil tests which can 
be made in the laboratory, but most 
of these tests(’,2) are “identification 
tests” which give information on such 
factors as methods of refining or the 
source of the crude, etc., and they are 
of little value in actually predicting the 
performance of the oil under service con- 
ditions. ; 

Probably the most important property 
of an oil from the standpoint of forma- 
tion of vamish is its resistance to oxida- 
tion at elevated temperatures. ‘*) 

One of the first important attempts to 
develop oil specifications, including tests 
to determine the varnish forming ten- 
dencies of oils, was made at the time of 
the first World War by a committee 
formed under the auspices of the govern- 
ment. The report of this committee was 
given in 1918 by C. W. Stratford.) 
Among other things, he said: 

“In the light of the most recent study 
and exhaustive experimentation, the oxi- 
dation test appears to be the only depend- 
ible and satisfactory method by- which 
the stability of oils can be predicted when 
they are used in service.” 

He also reported that, “Poorly refined 





This article was originally presented as 
a paper before the War Emergency Meet- 
ing of the Society of Automotive Engineers 
in Detroit, Jan. 11, 1945. The author, 
H. C. Mougey, is Technical Director for the 
Research Laboratories Division of General 
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oils. . usually show high. varmish 
values.” 

This committee developed tests for 
“varnish” but they did not incorporate 
these “varnish” tests into the specifica- 
tions they proposed because they did not 
have sufficient correlation between their 
laboratory oxidation tests and perform- 
ance in service. 

At first there was not much agree- 
ment as to the causes cf varnish and 
sludge or as to methods of decreasing 
them, but gradually the various factors 
began to be appreciated. It was recog- 
nized that there were at least two kinds 
of sludge, low temperature sludge(5) and 
high temperature sludge.‘*) It was gen- 
erally appreciated that most low tem- 
perature sludges were largely water and 
oil emulsions, containing, in addition, car- 
bon and other decomposition products 
from the oil and fuel. It was recognized 
that high temperature sludges were large- 
ly the result of oxidation of the oil,‘ 
and that there was a great similarity in 
composition between high temperature 
sludge and varnish. Table 1 is repro- 
duced from a paper by Gruse and Living- 
stone.{7) They say: 

“A presumption of similarity, if not 
identity, for the sludge and the varnish 
from the unstable oil is afforded by the 


following data, obtained by micro- 
analysis: 
TABLE | 
Varnish Sludge 
Carbon, % 74.6 73.1 
Hydrogen 6.9 6.7 
Oxygen (diff.) 17.8 16.2 
Ash 0.68 4.0 


“The higher ash content of the sludge 
might be due to the fact that the sample 
was obtained by scraping, whilst that of 
the varnish was recovered by solution in 
acetone.” 

Low Temperature Water Sludges 

Most of the early work on sludges was 
on low temperature sludges. In the pe- 


riod following the first World War, a 
large number of papers were given on 


crankcase dilution. Clayden,(*) in a 
paper in 1924, described an extensive 
series of tests in which he studied the 
subject of water in the crankcase. He 
concluded that “the bulk of the water 
that gets into the oil pan is formed by 
direct condensation on the internal walls 
of the cylinders”, and that this water so 
condensed on the oil film on the cylinder 
walls does not escape with the exhaust 
gas but remains on the cylinder walls and 
ultimately finds its way into the icrank- 
vase. He showed that the deposition of 
water by condensation on the cylinder 
walls stopped when the jacket liquid tem- 
perature was 110°F. or higher. He also 
pointed out, 

“It is interesting to observe, in con- 
nection with the cessation of water de- 
position at 110°F., that it is often neces- 
sary in refinery practice to dehydrate oil; 
this can be accomplished by blowing the 
oil with compressed air, keeping the tem- 
perature at 120°F. Blowing at tem- 
peratures below 100°F. will not effect 
separation.” 

By 1925 many automobile companies 
had equipped their engines with ther- 
mostats and (crankcase ventilators, and 
since that time the problem of water in 
the crankcase has not been so’ serious 
with cars that could be driven at high 
enough speeds and temperatures, but we 
have always had the special cases such 
as door-to-door delivery service, phy- 
sicians, and others who operate princi- 
pally on short runs at low speed and tem- 
perature. 

However, although the use of thermo- 
stats and crankcase ventilators, and the 
operation of engines at higher jacket and 
oil temperatures went a long way toward 
curing the low temperature problem, we 
still had the problem of high tempera- 
ture sludge and varnish. Even though 
the oxidation and varnish tests proposed 
by Stratford’) in 1918 had never been 
adopted, the oil industry had continued 
to work on this problem. 

In 1933 the Standard Oil Co. (Ind.)( 
gave a paper on “Causes and Effects of 
Sludge Formation in Motor Oils” in 
which they pointed out the relation of 
sludge and varnish to the composition of 
the oil, and the importance of refining 
the oil so as to remove the easily oxidiz- 
able sludge-forming materials if it was 
desired to produce an oil which would 
give clean engines. In their paper they 
showed many illustrations of sludge and 
of varnish-coated pistons and connecting 
rods from engines operated on oils that 
were not highly refined. In contrast, 
they gave records as to engines which 
operated on well refined oils for very 
high mileages without any trouble from 
sludge or varnish. 

Although these improvements in re- 
fining marked a great step forward, it 
soon became apparent that in refining 
the oils to remove the undesirable ma- 
terials which formed sludge and varnish 
in use in the engine, the naturally oc- 
curring oxidation inhibitors in the oil were 
also removed to a great extent. As a re- 
sult, such an oil when subjected to ele- 
vated temperatures might oxidize very 
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badly, with the formation of acids which 
would corrode alloy bearings, (1° *° 17) 
and with the formation of oil soluble 
resins which would be curdled and pre- 
cipitated by the addition of gasoline or 
oil,(*. 18) or even by the water!) result- 
ing from the combustion of the gasoline. 

At the 1939 meeting of the S.A.E., 
comments were made about the severe 
requirements which were being intro- 
duced by the operation of engines at high 
loads and speeds and temperatures, and 
the statement was made that at that time 
(1939) there were “no trade-branded oils 
on the market able to cope with the 1% 
ton truck carrying 10-ton require- 
ments”.(20) A similar statement could 
have been made at that time with equal 
truth in regard to passenger cars operat- 
ing at high speeds and high crankcase 
oil temperatures. 

It is well known that one method of 
decreasing oxidation of the oil is by re- 
ducing crankcase oil temperatures. At 
the Michigan-Life Conference in 1939, 
Prof. Fenske pointed out that “oxygen 
attacks an oil at a speed which increases 
about 2.0 to 2.5 fold for every 18°F. rise 
in temperature over the range of about 
300° to 350°F.”() However, it is also 
recognized that one of the best ways of 
avoiding low temperature troubles is by 
increasing operation temperatures, and 
that oils which will stand high tempera- 
tures without oxidation or decomposition 
are very desirable. Consequently, the oil 
industry has been working very vigorous- 
ly on the development of oils able to 
withstand high temperatures. 

This work has resulted in the develop- 
ment and commercialization of heavy- 


Fig. 


duty oils. (*, 19, 21-31) Although these oils 
were originally developed for high tem- 
perature conditions, it was soon found 
that they were very effective in decreas- 
ing low temperature trouble‘®) as well. 
By 1941 the oil industry was in large 
production on these oils. However, when 
the Japs bombed Pearl Harbor and the 
U. S. was plunged into war, the demands 
of the Army and Navy for heavy-duty 
oils became so great that these heavy- 
duty oils had to be withdrawn from use 
in passenger cars and reserved for the 
use of the military forces(*2) and for op- 
erators of trucks and buses. 

Commercially, the problem of piston 
varnish reached its peak about 1939, just 
before the general introduction of heavy- 
duty oils. At the January 1939 meeting 
of the S.A.E. in Detroit, F. F. Kishline (3) 
gave a report on the views and experiences 
of a number of members and companies 
represented in the S.A.E., and a year later 
at the 1940 meeting, he gave a second 
paper. ‘34) 

In the first paper (1939), Kishline re- 
ported considerable trouble, chiefly at 
high oil temperatures, although one com- 
pany did report that their “interest in this 
condition concerned only the filling of 
the slots in the oil-control rings with this 
varnish gum”, and that they produced 
“this varnish at comparatively low speeds, 
light load, and low sump oil tempera- 
tures (160 to 190°F.)”. 

In the second paper (1940), Kishline 
reported: “In general, the answers to 
the various questions indicated: (1) That 
varnish or lacquer formation in engines 
is not, or is no longer, a serious prob- 
lem. Several contributors reported that 


1—Results of Tests for Varnish Deposit 


formation had been eliminated 


or re- 
duced by changing to another grade of 
oil or fuel, or installing oil coolers.” 


Effect of Character of the Fuel 


The importance of the fuel in the for- 
mation of sludge and varnish has been 
recognized for a long time. (26, 35, 36) Pro- 
visions are made in the CRC engine test 
procedures L-1 to L-5(°7) to take care of 
the factor of quality of the fuel. Marley 
and Gruse(*8) and Gruse and Living- 
stone(7, 39) have commented at length on 
the effects of fuel, especially its gum ‘con- 
tent and its volatility, on piston varnish. 
They divide the problem into three classi- 
fications. (39) 

“1. Cold weather emulsions of water 
and oil, the stabilizing agents being large- 
ly combustion chamber products. 

“2. Intermediate temperature sludges, 
apparently characteristic of varied auto- 
motive service. Water influences the 
course of the oxidation which forms the 
deposit, but makes up no great part of 
the sludge itself. 

“3. High-temperature carbonaceous 
muds, characteristic of very heavy duty.” 

In a recent paper, Lane of the Socony- 
Vacuum Oil Co. discusses the various 
factors, including operating conditions, 
water, gasoline, and oil; and although 
the general public are inclined to blame 
the oil and high oil temperatures for most 
of their trouble, Lane points out that 
these are not the only causes. He 
says: (49) 

“Contrary to general supposition, the 
bulk temperature of the oil does not need 
to be excessively high to have varnish 
form. Certain very different makes of 

















Test No. 1 


used. 
Jacket temperature was 94° F. 


in each test was gasoline “A”. 
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In both tests 1 and 2, the procedure outlined for Schedule B 
(Table 2) was used. In test 3, CRC Test Procedure L-4 was 


for the first two 
increased to 200° for the third; oil temperature was 154° F. 
for the first two tests, increased to 265° 














Test No. 2 














Test No. 3 





Oil Used: Test 1—straight mineral X, SAE 20 (this oil is 
the base oil used in making heavy-duty oil Y). Test 2— 


heavy-duty oil Y, SAE 20, made by addition of compound to 


tests, 


for the third. Fuel 


oil X. Test 3—heavy-duty oil Z (same base oil as heavy-duty 
oil Y but SAE 10 viscosity). 

Hours of Test: Test 1—pistons stuck-up in 25 hrs. Test 2— 
pistons stuck-up in 25 hrs. Test 3—O.K. at 36 hrs. 
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WITH WARREN’S _ oe 
STABILIZED 
NATURAL GASOLINE 


lt was inevitable, with the development of World 
War Two, that the skill, the equipment and the 
production of Warren’s great network of natural 
gasoline plants, storage terminals and transpor- 
tation facilities, should be increased and im- 
proved for service on both the war front and 
the home front. 

Allied aircraft, naval: craft and mechanized 
military units on the fighting fronts of the world, 
are being carried to victory on 100 Octane Avia- 
tion Gasoline and other superior motor fuels. ma Gnade 
Simultaneously, factory, farm and forest; high- : h/ 
ways, railways and airways at home are speeding Yi HYDROCARBONS 
the production and delivery of essential war , lso-Pentane 
materials to our armed forces. In this vast and 
vital program, Warren’s Stabilized Natural Gaso- t/ 
line and Chemical Grade Hydrocarbons are ' lso-Butane 
important and dependable factors. 4 
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engines, in which the oil temperatures 
run from 175°F. to 190°F., have con- 
siderably greater tendency to form var- 
nish than other engines which run in 
the same range or even higher (215°F.).” 

Lane makes a number of suggestions to 
remedy these troubles. He includes 
ventilation, good gasoline, certain oper- 
ating and maintenance practices, and de- 
tergent type oils, but he does not claim 
that the detergent type oils will cure 
the troubles for which the gasoline or 
other factors are responsible. 


Moderate Temperature Tests 


Although the various factors involved 
in low and moderate temperature sludge 
and varnish troubles are known in a 
qualitative sort of way, and there are 
standardized Diesel(*7) engine tests (L-1, 
L-3, and L-5) which cover the crankcase 
oil temperature range of from 140° to 
230°F. inclusive, there are no generally 
recognized tests to measure the tendency 
of an oil or of a fuel to form sludge 
or piston varnish in gasoline engines at 
low or moderate oil temperatures. 

At the December meeting of the S.A.E. 
at San Franicisco on Dec. 12, 1944, J. T. 
Ronan of the Shell Oil Co. gave a 
paper(*!) in which he showed the results 
of tests on straight mineral oil and oils 
with heavy duty type compounding in a 
combined high temperature and low tem- 
perature schedule. The straight mineral 
oil gave bad ‘varnish and sludge and oil- 
control ‘ring plugging, but the com- 
pounded oils gave excellent results. How- 
ever, although this test may be of very 
real commercial importance, it is a com- 
bination*of both high and low tempera- 
tures, and the poor performance of the 
straight mineral oil may have been due 
to oxidation at the high temperatures em- 
ployed. 

In 1943, Harry Moir of the Pure Oil 


Fig. 2—Results of Tests for Varnish Deposit 





TABLE 2—Conditions for Intermediate Temperature Test (Schedule B) 
for Sludge and Varnish Deposit 


Oil patie hat aa et ; Either 


High VI highly refined straight mineral or 


Heavy Duty Oil, as desired. 


Fuel 
Ge . ee 
pO eo eee 
Jacket In 

Ventilation 


ikea neous . 8 ce ethyl 75 octane minimum. 
i, eae ei ....... 154 plus or minus 5. 
moaces 94 plus or minus 5. 
ARS 2 84 plus or minus 5. 
1 cu. ft./min. 


Load aes. _.... 45 BHP. 


Speed 
Air-Fuel Ratio 
Oii Samples 


eS ere et eee 
Operating Schedule 


ee A Fey S 2500 RPM—(47.5 MPH). 
14.5 to 1 plus or minus 0.5. 
4 oz. at 2, 4, 6, 8, 10, 20 & 30 hrs. 1 qt. at 40 hrs. 


Make up to 4% qt: at 20 and 30 hours. 
Kee a a kis eek RAS 9 hours per day, shut down over night, or 24 hours per 


day, as desired 


Valve Clearance, Hot 
Bearings 
Crankcase Cooling 
Intake Manifold Heat Centrol.... 


Ads was wk ds seas Intake .008’’, and Exhaust .013”’. 
cies ae RRO are kei, Mace aaa Phe Copper Lead. 

EO ee Re eT Water on sides and pan. 

Heat “off’’. 





Co. reported on a test(42) using low tem- 
peratures. The suggested procedure was 
intended to throw light on the results 
that might be expected from “A” card 
drivers under very severe conditions. 
The jacket temperatures ranged from 50 
to 75°F. and the oil from 40 to 156°F. 
A well refined high VI straight mineral 
oil was used. Although large amounts 
of “water-sludge” were obtained, there 
was not much trouble from varnish or 
oil-control ring plugging. This suggests 
that the test schedule was too low in 
temperature to be typical of service, ex- 
cept perhaps under very severe condi- 
tions. 

In an attempt to develop an intermedi- 
ate temperature test schedule which 
would be affected by a moderate amount 
of water condensation in the cylinders, 
but which would not produce any wa- 
ter in the crankcase, The Texas Co. de- 
veloped the test procedure in Table 2. 
For convenience this is called Schedule 
B. 


The analyses of some gasolines used 

















Test No. 4 


These tests were all performed in accordance with Sched- 
ule B, jacket temperature in each case being kept at 94° F. 
and oil temperature at 154° F. Fuel for test 4 was gasoline 
“B”, for test 5 gasoline “A”, and for test 6 gasoline “C”. Oil 











Test No. 5 


in tests on this schedule are shown in 
Table 3. 

On this schedule, with the jacket at 
94° and the oil at 154°F., using gasoline 
A shown in Table 3 and a straight min- 
eral oil X, the base oil used in making 
a certain commercial heavy duty oil, bad 
varnish was obtained (Test No. 1, Fig. 1). 
The pistons “stuck up” in 25 hours, mak- 
ing it necessary to stop the test. When 
the same gasoline A and the heavy duty 
oil itself were used, the results were no 
better, except there was less tendency to 
plug the oil-control rings (Test No. 2, 
Fig. 1). 


However, using this same gasoline A 
and heavy duty oil Z, an excellent 36 
hour test was obtained on the L-4 sched- 
ule with the jacket at 200° and the oil 
at 265°F. (Test No. 3, Fig. 1); and a 
slightly better L-4 test was obtained us- 
ing gasoline B (Table 3) and heavy-duty 
oil Z. 

Using gasoline B (Table 3) and the 
same straight mineral oil X on the low 














Test No. 6 


used in each test was straight mineral X. and the length 
of each test was 40 hrs. 

Test 4 was run by General Motors Corp., and tests 5 and 
6 by The Texas Co. 
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Te AT'S NOT FLAME you see coming 
from the electric induction furnace 
in the picture above. It’s heat. White 
heat, at 3200° F. This is one of a 
score of tests performed in the Johns- 
Manville Research Laboratory—a 
part of J-M’s continuing effort to 
control more completely the flow of 
heat. 

During the past 27 years, history- 
making progress in developing more 
efficient insulation has been made in 
this laboratory—the largest of its 
kind in the world. Here, some of the 
most baffling problems in heat-flow 
and its measurement have been 
solved. Here, too, J-M Scientists 
have devised a number cf insula- 
tions, each designed to do a certain 
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job... from minus 400° to 2600° F. 


This unequaled assortment of in- 
sulating materials is available to you. 
And trained Johns-Manville Insula- 
tion specialists, plus the facilities 
of the J-M Research Laboratory, 
are available to help you with your 
particular heat or cold insulation 
problems. 


For the full story on J-M Insula- 
tions, Insulating Refractories and 
Refractory Products, write Johns- 
Manville, 22 East 40th Street, New 
York 16, New York. 


Johns-Manville 
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FOR EVERY TEMPERATURE FOR EVERY 
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ENTIRE RANGE OF 
INDUSTRIAL TEMPERATURES 


J » 
FAMRENHEIT CENTIGRADE 
pov M-26 BRICK OR FIREBLOK 
po SiL-O-CEL SUPER BRICK 
g r—U M-25 BRICK OR FIREBLOK 
| 


| | pS O-cOL C-22 BRICK 
| Com INSULATING FILLERS 
r-SUPEREX 
INSULATING CEMENTS 
—pri-O-C 
c "3 Conthere 


pS it-O- CEL 
NATURAL BRICK 


ie —MARINITE 


| SUPER 
tf RE -FELT 
ASBESTO 
m5 PONGE 
FELTED 


SHRUNK ASBESTOCEL-—— } 


SHRUNK WOOL FELT——— 


FAHRENHEIT GRADE 


SERVICE 





FOR THE HOUDRY CATALYTIC CRACKING 
PROCESSES AND THE TCC PROCESS 


NATIONAL PETROLEUM NEwS 








BOSTON 14. 
PROCESS ENGINEERS AND CONSTR 


N 


ARY 








Piston Lacquering—Its Causes and Cures 





Fig. 3—Oil-Control Rings from Varnish Tests 























temperature schedule, practically no var- 
nish or sludge were obtained (Test No. 
4, Fig. 2). 

Although the tests just described were 
made in one laboratory and used certain 
specific gasolines and oils, similar results 
have been obtained in several other lab- 
oratories using the same and other gaso- 
lines and oils.(48) Two of these tests are 
shown in Figs. 2 and 3. Gasoline C was 
prepared by adding 3 cc tetraethy! lead 
to a gasoline made by the alkylation proc- 
ess. It will be noted that the results 
in this test by The Texas Co. are prac- 
tically perfect. In another test the fuel 
was a duplicate of gasoline B in distilla- 
tion range and A.S.T.M. gum content. 
It was made by redistilling gasoline A. 
However, the results obtained with this 
fuel on the low temperature schedule 
were practically a duplicate of those pre- 
viously obtained with gasoline A (similar 
to Tests 1, 2, and 5). 

In other words, using Schedule B at 


intermediate temperatures, the proper- . 


ties of the oil were of minor importance, 
but the properties of the gasoline were 
very important. At intermediate oil tem- 
perature, the results were either bad or 
good, depending on the gasoline used; 
but at high temperature, provided heavy- 
duty oil was used, good results were ob- 
tained even with gasolines that gave bad 
results on Schedule B. 

From these tests and others previously 
reported in other papers,(®: ® 4!) it ap- 
pears that although heavy-duty oils are 
desirable for both high and low operat- 
ing temperatures, there still may be some 
cases where piston varnish develops due 
to the chazacter of the gasoline, and in 
such cases the oil may be incorrectly 
blamed for the trouble due to the gaso- 
line. 

In the tests just reported, a gasoline 
caused bad piston varnish at moderate 
temperatures, and the same gasoline and 
a good heavy-duty oil gave good results 
at high oil temperatures. However, there 


Oil-control rings from Test No. 5, badly plugged in 40 hours 


are considerable data to indicate that 
when the heavy-duty oil does not have 
a high enough “factor of safety”, the 
results at high oil temperature may also 
be greatly affected by the gasoline. If 
a heavy-duty oil which is near the bor- 
der-line in respect to the requirements of 
U. S. Army Specifications 2-104B is 
tested, the kind of gasoline used in mak- 
ing the L-4 engine test may determine 
whether or not the oil meets the require- 
ments of the specification. 

This whole subject is being studied 
by a CLR Committee.(44) Considerable 
progress has already been made, and it 
is hoped that within a short time this 
committee will have the solutions to the 
various problems that are involved, both 
at moderate and high oil temperatures. 


Conclusion 


In conclusion, the work which has al- 
ready been done on this whole problem 
of sludge and varnish indicates that it 
may be divided into three classes: 

Low temperature. 
Intermediate temperature. 
3. High temperature. 

The principal cause of the low tem- 
perature sludges is water, and varnish is 
usually not a serious problem at the low 
temperature. The principal cause of the 
intermediate temperature sludges appears 
to be the fuel and in some cases the oil, 
and varnish may be serious at the inter- 
mediate temperatures. The principal 
cause of the high temperature sludges 
is the oil and in this case also the var- 
nish may be serious. 

Under commercial conditions, all three 
of these classifications tend to overlap, 
and in all three classifications mainte- 
nance, operating conditions, and engine 
design are also important factors. Al- 
though we do not have generally recog- 
nized tests to evaluate all these factors, 
active work on these problems is being 
conducted by the oil and automotive in- 
dustries, and it is hoped that we will 


Oil-control rings from Test No. 6, very clean in 40 hours 





TABLE 3—Analyses of Gasolines Used in Schedule B Tests 


Gasoline 

10% 

50% ae 

SUES ook aso 

| Ae eee 
ASTM gum (mg) . 
ee TEL/gal. 
Aromatics 
rn 
Sulphur Peis 
Copper Dish Gum (mg) 


A B Cc 
145°F 146°F. 163°F. 
257 198 222 
865 289 267 
419 358 350 

6.8 2.0 

3.0 2.9 3.0 

15% 8.6% 

25% 29.4% 

0.07% 0.07% , 

25 23 1.0 
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have the answers to the remaining prob- 
lems in the near future. 
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Use of Cracked Gas Oils 
As Burner Fuels Being Tested 


INCE the ever-increasing military 

demand for aviation and 
Diesel fuels has become evident, there 
has been concern over the supplies of 
conventional gas oils for pot-type wall- 
vaporizing burners. The 
tion appeared to be the use of cracked- 
thermal or catalytic-gas oils to aug- 
ment fuel supplies for this service. How- 
ever, in the early part of 1944 rumors 
that cracked material was unsatisfactory 
began to be heard. 


gasoline 


obv 1Ous solu- 


In order to settle the question for 
their membership, both for war- and 
peace-time, Western Petroleum Refiners 
Assn. began an extensive research pro- 
gram to compare the burning character- 
istics of available fuels. While not by 
any means complete, the test program 
is well-defined and under way. A prog- 
ress report has been issued recently for 
limited circulation. 


The rumor prompting the investiga- 
tion was to the effect that cracked ma- 
terials in the fuel were unsatisfactory 
because of increased smoking, instability 
(gum), and a tendency toward forma- 
tion of hard carbon deposits in the bot- 
tom of the pot as well as excessive soft 
side-carbon which plugs the air-intake 
ports. These characteristics were thought 
to be due to the presence of olefins and 
aromatics ordinarily found in both cata- 
lytically and thermally cracked gas oils. 


Deposition of soot around the air 
inlets obviously will seriously interfere 
with proper combustion of the fuel. 
Carbon deposits on the bottom of the 
pot usually are of the hard type, thus 
exerting an insulating effect which pre- 
vents proper temperature control and 
interferes with satisfactory distributtion 
and vaporization of the fuel. 


Solutions Also Sought 


The original purpose of the investiga- 
tion has since been expanded to in- 
clude not only the answer to the ques- 
tion “are cracked gas oils satisfactory 
or unsatisfactory for pot-type burners” 
but also “what can be done about it.” 


It appears now that some sort of com- 
promise may be necessary on the part 
of both burner manufacturers and the 
refiner supplying the fuel, the former 
because certain modifications in design 
may help eliminate the problem, if it 
really exists; and the latter because de- 
sign modification alone probably will 
not be the cure-all. It is estimated that 
there are more than 2,000,000 such burn- 
ers now in use, all of which cannot be 
classed as obsolete. 


The W.P.R.A. tests thus far have 


fuel with suitable measuring equip- 


ment to pot 
stack and burner draft, fuel rate, room 


determine temperature, 
and stack temperature, and flue gas an- 

Fuels used also are analyzed, 
distillation data, 
amount of unsaturates, sulfur, corrosion, 


ilysis. 


with aniline number, 
viscosity and color being determined in 
addition to the inspection 


for commercial fuel oils. 


usual tests 


Test Procedure Described 


Tests are being conducted with “Cole- 
man Model M-511” heaters with out- 
side ornamental paneling removed, 
equipped with 10-in. “Breese-type” 
vaporizing burners, installed to permit 
access to the burner for periodical 
checks and cleanouts after completion 











of each test. Fuel input rate is measure 
by an automatic feed control and adju 
ed for high-fire operation after initi 
warm-up time. 


A fuel input-rate of 3.60 Ibs. per ho 
was agreed upon as representing a no) 
mal high-fire burning rate for the heat 
ers used. In obtaining the data, tl 
test was begun on low-fire operatio: 
rate being increased gradually unt 
high-fire operation was obtained. Fy 
the first tests, 20 minute burning test 
are used to select the “best” fuels fi 
further examination. 


In the 20-hour burning test, severa 
modifications over the set-up for initia 
tests were used. The position of one 
thermocouple was changed from midway 
between thermocouples at % in. fron 
inlet and center to midway between 
thermocouples at center and % in. from 
far side of the pot. Burner and pot wer: 
dismantled immediately following — the 
test for examination of deposits and rec 
ord-photographs. The draft was adjusted 
to represent 20% + 2%% of Institut 
of Cooking and Heating Appliance Man- 





Test set-up for W.P.R.A.’s burning oil quality investigations. Illustration shows the 
pot type burner with instrument connections on the flue for measuring percent 
smoke, draft and stack temperatures. The large pipe entering the heater measures 
burner draft, the smaller pipe is the fuel line, while the wires are thermocouple 
connections on the pot bottom 


been conducted according to the re- 
quirements of Commercial Standards 
Test 101-43 for determining smoke, and 
a 20-hour burning test using 80 lbs. of 
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about evaporation losses 








A 10,000 barrel cone roof storage tank filled with 
| 100 octane gasoline. 


| 100 OCTANE 

ti The same tank one year later. Change in tem- 
me | | perature has caused breathing. During the daily 
| expansion period, saturated vapors were ex- 
M ! pelled through relief valve—entirely lost. On 
o1 this size tank it means 4% evaporation loss, or 
16,800 gallons, as well as a three point drop in 
octane rating. Now the gasoline is only 97 octane. 


This is a Graver Expansion Roof Tank mani- 
folded to several cone roof tanks. As vapors 
expand they are forced into the Expansion Roof 
Tank. The roof rises, provides ample vapor 
space—holds all vapors—expels none. Result, 
no loss of gallonage—no lowering of octane 
rating. 


97 OCTANE 


A Graver Expansion Roof Tank, one of the many 

installed at refineries and pipeline terminals of 

the country’s leading oil companies. Used either 

EN singly or manifolded to several cone roof tanks, 
are this equipment is saving thousands of gallons 
ANK of gasoline annually and maintaining its qual- 
ity at the same time. Translated into dollars, 

this represents an enormous saving—one which 

can liquidate the original investment in a com- 

paratively short time. Graver will be glad to 

show you how you can enjoy these same savings. 


Fabricated Steel Plate Division 


GRAVER TANK & MEG. (0. INC. 


4811-17 Tod Ave., East Chicago, Ind. 
NEW YORK CATASAUQUA, PA. CHICAGO TULSA 
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Use of Cracked Gas Oils As Burner Fuels Being Tested 





ufacturers (I.C.H.A.M.) smoke values. 

In tests so far made, samples were 
selected from the different types of 
crude found in the Midcontinent, and 
include both catalytic and thermal proc- 
essing. Twelve have so far been ex- 
amined and include: Straight-run, Kan- 
sas-Oklahoma; No. 1 heating distillate, 
Kansas-Oklahoma; No. 2 heating distil- 
late, Kansas-Oklahoma; No. 1 heating 
distillate 100% cracked, Texas; “Fluid” 
catalytic cracked, Midcontinent; “Hou- 
dry” catalytic cracked, Kansas-Oklahoma; 
“Thermofor” catalytic cracked, Midcon- 
tinent; straight-run distillate, Kansas-Ok- 
lahoma; prime white straight-run dis- 
tillate, Kansas; straight-run No. 2 dis- 
tillate, West Texas; thermal cracked No. 
2 distillate, West Texas, and “Fluid” 
catalytic cracked, Oklahoma-Texas sweet 
crude. Conclusions from these initial 
tests are regarded as tentative, and there- 
fore have not been released for publi- 
cation. 


At the conclusion of the 20-hour burn- 
ing tests, the deposits were carefully 
removed from the burner, that from the 
pot bottom being segregated from car- 
bon appearing on the sides. Deposits 
were weighed before and after drying, 
and a determination of characteristics 
made, 


Blends to be Investigated 


No small volume of petroleum prod- 
ucts are involved in the pot-type burner 
market. These 2,000,000 units will con- 
sume a conservative estimate of 42,000,- 
000 bbls.* annually. In the past, straight- 
run fuels and blends of straight-run 
with thermally-cracked distillates have 
been used successfully. However, with 
the wartime installation of large capaci- 
ties in catalytic cracking, authorities 
believe that the future will see less 

*Estimated 12 hour operation over six 


months, firing at 3 Ibs. per hour, fuel weigh- 
ing 7.4 lbs. per gal. 

















Instrument panel for burner fuel tests. 
and just above it is a draft gage. 
temperature recorder and Orsat gas analyzer 
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At extreme left is the fuel metering device 
The instruments visible on the table include a 


and less of straight-run distillates 

the market, while there will be relative 
large quantities of cracked materi 
available, because the emphasis will | 
on the straight-run material as a crac 
ing stock instead of for sale as a fu 

Future investigation, therefore, will | 
in the nature of examining blends 
straight-run, thermally- and catalyticall 
cracked distillates to develop a fuel ev: 
better than has been available in tl 
past. The use of additives is reported 
under consideration by some refiners an 
undoubtedly research towards this en 
may be expected on the part of refine: 
and chemicals manufacturers alike. 

When its research program is co) 
cluded, W.P.R.A. hopes to develop sp 
cific information for its membershi 
which will permit the manufacture of 
the best possible type of fuel for thes 
heaters. At the same time, it can wor! 
with stove manufacturers in the develop 
ment of equipment prepared to get th 
utmost out of fuels which will be avail 
able under the probable methods of 
post-war refining in vogue. 

The information (which may ultimate 
ly be revamped according to the indi- 
vidual plant’s set-up) will show the types 
of gas oil to be used in making the vari- 
ous grades of burning oils. Investiga 
tions under way may show that not only 
the type of crude but the type and meth- 
od of refinery operation will have strong 
bearing on quality of burning oil which 
can be produced. 


A.S.T.M. Also Investigating 


Working along the same lines as 
W.P.R.A., but with a more immediate 
objective in view, the American Society 
for Testing Materials also is investigat- 
ing fuel oils. The A.S.T.M. tests, how- 
ever, are intended to develop the best 
possible 1945 fuel for these heaters in 
terms of the materials available under 
current war-time refinery operations 
rather than chart the peace-time course 
as well. 

The technical committee for PAW 
District 2 also has had the subject under 
consideration, having reached these ten- 
tative conclusions in a report made 
to the district’s refining committee in 
September, 1944: 

“(1) There is no reason to believe 
that quality of furnace oils in District 
No. 2 will become a problem or mor 
of a problem because of catalytic crack 
ing. For critical and sensitive burner 
installations a No. 1 fuel or kerosin 
is available. 

“(2) Satisfactory No. 2 Furnace Oils 
can be made from catalytic stocks, an: 
as more work is carried on, individuall; 
and perhaps co-operatively, it will prob 
ably be found that substantial amount 
can be incorporated in time in No. 
fuel oils, 

“(3) We do not consider it neces 
sary nor recommend that District No. 
Refining Committee institute any ac 
tive work along this line, because th: 
situation does not warrant it.” 
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is the chemical symbol for mercaptans — foul- 
smelling sulfur compounds—which deprive gasoline 
of the full value of tetraethyl lead 


Removing it—not converting it to a less odor- 
ous sulfur compound — can be profitably done by 
the Unisol mercaptan extraction process 


Here is a typical result from a commercial Unisol 
unit designed and licensed by U. O. P. 
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GASOLINE POWERS THE ATTACK — DON'T WASTE A DROP 


Universal Oil Products Co, / Petroleum Process Pioneers 
Chicago 4, Ill., U.S.A. For All Refiners 


The Refiners Institute of Petroleum Technology 
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This series is intended to present a brief, technical-economic account 
of several of the many new developments in scientific and industrial 
circles which may relate to the future of the petroleum industry. 

Events during recent weeks have focused attention on such divergent 
subjects as railway Diesels, the Synthine process, a new chemical com- 
pany, synthetic organic chemicals, automobile developments, carbon 
disulfide, and synthetic ammonia. These topics are discussed in the 


current article. 


The author of this series is a chemical engineer in the research 
subsidiary of one of the larger oil companies. His duties include a con- 
tinuous survey of the current technical and economic journals in the 
many fields now related to the petroleum industry. 


Railway Diesels 


Both the petroleum and the rail- 
road industries have for some time 
been cognizant of the fact that “the 
coal-burning steam locomotive which 
has powered America’s railroads for 
more than a century is losing ground 
to a young upstart, the oil-burning 
Diesel engine.” In fact, “for every 
main-line steam engine they (loco- 
motive makers) have agreed to make, 
they have signed up to produce two 
Diesels. In the field of switching 
engines, where Diesels have long 
played a major role, the orders are 
205 to none.” 

“The long use of the old iron horse 
has still left its total number far ahead 
of the relative newcomer,” however; 
as of Nov. 30, 1944, the railroads 
owned 39,740 steam locomotives and 
only 2389 Diesels. In addition, coal- 
carrying and coal-mine owning rail- 
roads, worried by the trend, are plan- 
ning “a two-pronged attack” to meet 
the Diesel challenge: (1) joint re- 
search with the coal industry to dev- 
elop a better coal fuel—perhaps a 
powdered mixture of anthracite and 
bituminous, and (2) research into the 
development of new types of coal- 
burning locomotives. 

The Pennsylvania Railroad, for 
example, is testing an engine, designed 
and constructed by the Baldwin Loco- 
motive Works and the Westinghouse 
Electric & Manufacturing Co., which 
uses two turbines for motive power, 
one for forward motion and one for 
reverse. Other railroads are working 
on high-pressure steam turbine en- 
gines, while still other combines are 
conducting research on engines pow- 
ered by gas turbines. 

Coal interests have reason to be 
alarmed. Main-line Diesel engines 
can make longer runs without refuel- 
ing—600 to 800 miles on one load 
of oil, while even the best steam 





“Kelly, J. D., Wall Street Journal CXXV, 
No. 1, 1 (1945), “Railroad Research.” 
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passenger trains must refuel once on 
the New York-to-Chicago run; steam 
freight trains usually coal five times on 
the same run. Interest in main-line 
Diesels has for some time been cen- 
tered in the West and certain sections 
of the South, especially in regions into 
which coal must be shipped. Arid 
sections of the West pose a problem of 
water supply for steam locomotives 
which is absent in the Diesels. For 
switching work, Diesels are both eco- 


nomical and convenient, being far 


more flexible than coal burners, 
The Diesel engine, in any field, has 
the double advantage of: (1) an effi- 
cient engine cycle and (2) a low-cost 
fuel (at least at present). The supply 
picture for quality Diesel fuels is 
somewhat clouded by the fact that 
catalytic cracking plants prefer much 
the same distillate stocks for gasoline 
manufacture as are required for prem- 
ium Diesel fields, but technical devel- 
opments—perhaps including the addi- 
tion of pro-cetane additives to lower- 
grade fuels—should enable the petro- 
leum industry to profit by the trend 
toward increased use of Diesel fuels 
in Diesel-powered trains, ships, buses, 
trucks, and stationary engines. 


Synthine Process 


Domestic commercialization of the 
Synthine (Fischer-Tropsch) process, 
using natural gas as a raw material, 
has appeared imminent for some time. 
Reference was made last month?) to 
certain reports of such developments 
and to pertinent figures on the process 
revealed by R. P. Russell of the Stand- 
ard Oil Development Co. Another 
rumored project has been publicized 
since that date—said to involve the 
expenditure of “several million dollars” 
for a plant to be erected in the Car- 
thage, Tex., gas field. 

More important than any such rum- 


@NATIONAL PETROLEUM NEWS, 
Technical Section, 37, No. 1, R-48 (1945), 
“Keeping Up With the News—Synthine 
Production.” 


ors, however, is a recent announce- 
ment of the M. W. Kellogg Co. (re- 
cently purchased by Pullman, Inc., in- 
cidentally). According to this an- 
nouncement,‘*? a “new engineering 
development” makes possible “the 
production of 75-octane gasoline from 
natural gas for about five cents per 
gallon, bringing gasoline synthesis 
definitely within the range of success- 
ful commercial operation.” This cost 
is said to be based on natural gas at 
5 cents per thousand cubic feet and a 
plant depreciation of 10% per year. 
It is further said that “the gasoline 
produced can be easily leaded to 80- 
octane with 1 cc. of tetraethyl lead.” 

According to the report, “a yield of 
80% (presumably based on the prim- 
ary product) is obtained as a major 
product compared with the prewar 
European yields by the then-existing 
methods of 30-40% of gasoline of ap- 
proximately 25 octane number.” 

All of these figures check well with 
R. P. Russell’s 1943 estimates for a 
Synthine plant of “possible future de- 
sign,” although they do not agree at 
all with estimates made public at the 
same time by the Koppers United Co. 

The Kellogg Co. is said to be pre- 
pared now to build plants using its 
method, and it may not be long after 
the war before all cost estimates will 
meet the acid test of actual operations. 


New Chemical Company 


“Considerable interest was aroused 
in chemical circles by the announce- 
ment that the American Cyanamid 
Co., jointly with The Texas Co., has 
formed a subsidiary to manufacture 
chemicals from petroleum. This fol- 
lows similar arrangements among other 
chemical producers and large oil com- 
panies. 

“The developments are an answer to 
the claims sometimes heard that the 
oil industry is going to take over the 
chemical business or put chemical 
producers out of business. The ad- 
vances in petroleum chemistry have 
been one of the outstanding chapters 
in recent American scientific history, 
and petroleum is expected to become 
an increasingly important raw mate- 
rial for a wide range of organic chem- 
istry. 

“Major research has been done in 
this field, both by oil and chemical 
companies, but the oil companies, gen- 


®Anon., Wall Street Journal CXXV, No. 
2, 5 (1945), ““M. W. Kellogg Makes Mo- 
tor Fuel from Natural Gas at 5 Cents a Gal- 
lon - 
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This small size 200-pound ‘‘White Star”’ 
Bronze Gate Valve looks very much like 
the same type of valve in other makes. 
But back of it—back of every Powell 
Valve—is nearly a century of specializ- 
ing in the manufacture of Dependable 
valves for Industiy. 


The result of this Powell “know how” 
is a line of valves ruggedly built to give 
long, uninterrupted service and require 
minimum maintenance. These are rea- 
sons why Powell Valves are the choice 
of leading industrial plants throughout 
the nation. 


The complete Powell Line includes all 
types of valves (Globes, Angles, Gates, 
Checks, Y’s, etc.) not only in bronze, 
iron and steel but also in a wide variety 
of pure metals and special alloys to meet 
every requirement for corrosion resist- 
ance (Catalogs on request). 


And if you have any unusual flow con- 
trol problems, Powell Engineers will be 
glad to make a careful study of your 
requirements and design special valves 
to meet the conditions. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 








This valve, especially adapted for steam, oil, 
water or gas lines is widely used in the Nation’s 
leading refineries. 


NON-HEATING 
HANDWHEEL 
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STUFFING BOX 
EXTRA LONG 
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PIPE AND SEAT 
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DOUBLE DISC 
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Keeping Up With the News 








erally speaking, are not set up to han- 
dle the intricacies of making and sell- 
ing a variety of chemical products. 
This accounts for joint arrangements 
such as the one just announced.” ‘*) 


In annourcing the new company, 
W. S. S. Rodgers, chairman of the 
board of The Texas Co., had the fol- 
lowing to say: 

“The importance of petroleum gases 
as raw materials for the production of 
chemical substances is being increas- 
ingly appreciated. Great strides have 
been made in this field during the 
war. Many constituents of petroleum 
gases which were formerly by-prod- 
ucts at oil refineries are now in de- 
mand as raw materials. We have, 
therefore, established the Jefferson 
Chemical Co., Inc., to explore this 
field and produce from petroleum and 
petroleum gases such chemicals and 
chemical products as are likely to be 
in demand by various consuming in- 
dustries.”’(°) 

As indicated by the earlier quota- 
tion, petroleum chemical economics 
are indeed complex. Certain petro- 
leum companies—such as Shell and 
Standard of New Jersey—have seen 
fit to carry out their own production 
and sales in wholly-owned subsidia- 
ries, while others—such as Phillips 
and Continental—have taken steps 
similar to that now announced by The 
Texas Co. No detailed discussion of 
the factors involved in such decisions 
can be given here; some of these have 
recently been described elsewhere. ‘®) 
It is certainly evident, however, that 
petroleum companies in general are 
awake to the advantages of petroleum 
chemicals production and that more of 
them will follow one or the other of 
the two obvious methods of entering 


the field. 


Synthetic Organic Chemicals 


A recent report of the United States 
Tariff Commission?) has revealed 
some interesting facts on the produc- 
tion of synthetic organic chemicals 
from petroleum. According to this 
report, some 1,564,914,665 pounds of 
chemical raw materials were derived 
from petroleum in 1943, an increase of 
approximately 500 million pounds over 


These “raw materials” included 
13,915,900 pounds of cresylic acids, 


™Anon., Wall Street Journal CXXIV, No. 
180, 15 (1944), “American Cyanamid.” 


™Anon., NATIONAL PETROLEUM 
NEWS 36, No. 50, 36 (1944), “Joint 
Texaco-Cyanamid Setup for Chemicals An- 
nounced,” 

Wakeman, R. L. and Weil, B. H., 
NATIONAL PETROLEUM NEWS, Tech- 
nical Section, 35, No. 22, R-264 (1943), 
“ABC of Chemical Derivatives from Petro- 
leum. VII. Basic Economics.” 

™Anon., Preliminary Report on -Produc- 
tion and Sales of Synthetic Organic Chemi- 
cals in the United States, 1943, United 
States Tariff Commission (Washington), 
November, 1944. 





17,341,192 pounds of naphthenic 
acids, 103,091,279 pounds of buta- 
diene, 166,224,385 pounds of ethylene, 
394,620,200 pounds of C; hydrocar- 
bons, 668,496,079 pounds of C, hydro- 
carbons, and 201,225,630 pounds of 
miscellaneous materials including ben- 
zene, xylenes, etc., but not including 
toluene. 

In regard to the latter, which was 
listed elsewhere in the report, it was 
stated that “the total output of toluene 
from all sources was 164 million gal- 
lons in 1943, compared with 43 mil- 
lion gallons in 1942. This increase 
was due chiefly to the greater output 
from petroleum . plants (excluding 
plants under Ordnance control).” In 
other words, production of toluene 
from petroleum in 1943 greatly ex- 
ceeded 100 million gallons, since most 
Ordnance plants (some larger than 50 
million gallons per year) also obtain 
their toluene from petroleum. 


One very significant fact revealed 
was the reliance on petroleum raw 
materials of the “surface-active agents” 
industry. Of the 40,095,665 pounds 
of “cyclic” synthetic detergents, 
wetting agents, and similar mate- 
rials produced in 1943, some 33,- 
224,079 pounds were “sulfonated pe- 
troleum compounds,” while 6,681,376 
pounds of the 45,944,276 pounds of 
“noncyclic” surface active agents also 
produced were also sulfonated petro- 
leum materials. The chemical indus- 
try has never before revealed that it 
depends upon petroleum for nearly 
half of the production of such sub- 
stances, a few examples of which 
were recently discussed in this feat- 
ure, (8) 

Among other statistics were those 
for the following chemicals, derived 
in large part from petroleum: styrene, 
97,654,711 pounds; acetic anhydride, 
460,425,849 pounds; amyl acetates, 
11,498,926 pounds; amy] alcohols, 12,- 
072,725 pounds; chloroparaffins, 49,- 
734,294 pounds; ethylene dichloride, 
115,693,224 pounds; ethylene glycol, 
186,834,068 pounds; and methyl 
chloride, 11,451,086 pounds. 


It was stated that 6,636,578 pounds 
of “cyclic” gasoline anti-oxidants and 
inhibitors were produced in 1943, al- 
though these probably were not pro- 
duced from petroleum itself in any 
quantity. 

“The production of cyclic resins was 
381 million pounds in 1943, a new 
high, compared with 297 million in 
1942 and 348 million in 1941.” In 
regard to noncyclic resins, many of 
which are produced from petroleum 
raw materials, production in 1943 
“was 273 million pounds of which the 
noncyclic alkyd resins accounted for 
50 million pounds and urea-formalde- 


®NATIONAL PETROLEUM NEWS, 
Technical Section, 36, No. 49, R-881l 
(1944), “Keeping Up With the News— 
Petroleum Soaps.” 





hyde for 54 million pounds. The pro- 
duction of the other principal non- 
cyclic resins, such as polyvinyl chlor- 
ide, acrylate, polyterpene, and petro- 
leum resins amounted to 154 million 
pounds, a marked increase over the 
output of 87 million pounds in 1942.” 


It is obvious that most of these fig- 
ures were surpassed in 1944. The 
Tariff Commission renders a valuable 
service in keeping the nation in- 
formed of the latest trends in chem- 
ical production, and it may be ex- 
pected that this service will be ex- 
panded beyond prewar levels when 
the need for wartime secrecy no longer 
exists. 


Automobile Developments 


The petroleum industry and the 
general public alike continue to evi- 
dence great interest in news emanat- 
ing from Detroit, where preliminary 
measures toward resumption of vitally- 
needed automobile production are still 
in progress, although the date when 
cars will again roll from production 
lines has been postponed by events in 
Europe. 

In regard to postwar production, a 
recent statement by Henry Ford II 
has attracted considerable attention ‘®). 
According to Mr. Ford, his company 
is pointing toward a goal of 2,000,000 
cars per year after the war. “Face- 
lifted” 1942 models will appear three 
to four months after the “go ahead” 
is given, but the publicized low-priced 
cars will not be on the market for 12 
to 18 months after manufacturing is 
resumed. Ford’s postwar line will in- 
clude a new Ford as well as the two 
prewar Ford models, a new Mercury 
in the lower middle-priced bracket, 
and two Lincolns, one high priced 
and one lower. The Lincoln Zephyr 
will not be manufactured. 


Mr. Ford states that one-sixth or 
one-seventh of total production will 
probably consist of the new, cheaper 
Ford, or 300,000-400,000 in a 2,000,- 
000 car year. In regard to this new 
car, Mr. Ford said that “the kind of 
car we have in mind would be a full- 
sized automobile with all of the built- 
in conveniences one gets in the regular 
models. There would be a certain con- 
servation in weight and space, made 
possible through more careful engi- 
neering and design. We are hoping 
to price this car at somewhere around 
15-20% lower than the lowest-priced 
model Ford after the war.” 

This would mean that the car 
would sell for a little less than the 
regular prewar model, for Mr. Ford 
believes that regular models will be 
priced higher than prewar levels by 
10 to 20%. He believes that the new 
car will probably get about 28-30 


™Anon., NATIONAL PETROLEUM 
NEWS 36, No. 50, 13 (1944); Wall Street 
Journal CXXIV, No. 131, 4 (1944). 
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if you have any 


of these problems 


The story of Porocel is the story of a high-grade acti- 
vated bauxite of great versatility. 


It’s a story well worth reading right now if you or 
your company face any of these problems: 


1 Selectively adsorbing an impurity from a process 
liquid or gas. 


2 Finding a rugged carrier having adsorptive prop- 
erties for use as a support for a catalytic material. 


3 Finding a high surface area catalyst for a specific 
reaction. 


Porocel has proved its versatility as an adsorbent in 
many processes in many fields. Its action is positive 
and predominantly selective. 


Its affinity for adsorption of compounds is very re- 
sponsive to differences in the molecular structure of 
the compounds — making it possible in many cases to 
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adsorb an undesirable component from a mixture with- 
out substantially affecting the other components. This 
same property of positive selectivity makes Porocel use- 
ful as a catalyst carrier, since many catalysts must be 
intimately adsorbed to prevent catalyst loss and to 
present the greatest catalyst area to the inter-reacting 
phases. The high surface area of Porocel makes it a 
valuable catalyst in its own right in many applications 
without the addition of other catalytic materials. 


Purification and Refining 


Porocel is used for the removal of AICI; and alkyl 
halides from processed hydrocarbon streams. 

Porocel is extensively used for the percolation finish- 
ing of petroleum lubricants. 


Porocel is far and above the best adsorbent medium 
for finish refining of petroleum waxes and petrolatums to 
the rigid specifications of odor, taste and color required 
in these materials. 


Catalytic Reactions 


Many chemical reactions are directly catalyzed by 
Porocel. The catalytic conversion of organic sulfur com- 
pounds to H.S and the catalyzed reaction of H.S and 
SO. are examples. 


Catalyst Carrier 


Porocel is an excellent carrier for metallic oxides and 
halides in processes where these compounds have 
catalytic behavior. 


Our background of experience in the field of indus- 
trial adsorbents and catalysts and the facilities of our 
specialized testing and process development labora- 
tories are at your disposal. We believe we can be help- 
ful. Write Attapulgus Clay Company (Sales Aaent), 
260 S. Broad Street, Philadelphia 1, Pennsylvania. 


OROCEL CORPORATION « BAUXITE ADSORBENTS AND CATALYSTS POROCEL 
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miles per gallon of gasoline. Ford 
does not plan to make either airplanes 
or tires after the war, he stated, but 
may use some of its present facilities 
to manufacture farm equipment. 

Postwar prices are troubling both 
Washington and the industry. The 
OPA has asked the automobile com- 
panies for detailed costs of automo- 
bile manufacture. It is reported that 
the companies are reluctant to release 
such figures since they would reveal 
data showing the basis for various in- 
dividual competitive advantages. 

OPA Administrator Bowles has 
stated as a “curbstone opinion” that 
a five per cent increase over 1941 car 
prices ought to suffice for postwar 
cars, but it is believed that this is a 
“horse trading” guess. Costs of manu- 
facture are said to be up 15-25%, 
which figures would be increased if 
per-hour wages are raised further. 
Labor costs are said to be up 25-50% 
in Detroit, or an average of 30%, while 
materials are said to cost 10 to 15% 
more than in 1941. 

The petroleum industry has a vital 
stake in the future of the automobile 
industry which provides the vehicles 
that, in 1941, consumed by far the 
larger part of the 26 billion gallons of 
gasoline produced. Future develop- 
ments will be watched with more than 
interest. 


Carbon Disulfide 


The Pure Oil Co. has recently an- 
nounced the development of a cata- 
lytic process for the synthesis of carbon 
disulfide from methane and _ sulfur, 
which are reacted at 925-1300°F.(°) 
Yields of carbon disulfide over certain 
catalysts are said to approximate 
100% of the theoretical under suitable 
reaction conditions, and the product 
is said to be obtained in 99.54% 
purity after separation of hydrogen 
sulfide by distillation. Catalysts are 
not specified, but it is said that those 
developed remain active for long 
periods of use. 


The greatest use of carbon disulfide 
today—calling for over half of total 
production—is in the manufacture of 
viscose rayon “by the action of car- 
bon disulfide and caustic soda on cel- 
lulose,” followed by regeneration of 
the pure cellulose in continuous 
strands as the solution is forced 
through a spinneret into an acid bath. 
Viscose rayon, incidentally, is the 
type most in use today, although cel- 
lulose acetate rayon has superior 
properties for certain uses. 


Carbon disulfide is also an im- 
portant solvent, used “for the extrac- 
tion of oils, fats, waxes, and other 
substances from a variety of materials. 
Other applications include its use in 
the vulcanization of rubber, the manu- 
facture of carbon tetrachloride, as an 
insecticide, and in the production of 
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xanthates for use in the flotation of 
ores. 

Present commercial methods of 
producing carbon disulfide involve the 
reaction of special (hence expensive ) 
grades of charcoal at temperatures of 
1450-1850°F. These temperatures are 
said to result in the rapid deteriora- 
tion of the retorts used in one scheme, 
while the electrothermal method of 
production involves high consumption 
of electrical energy. 

Pure Oil does not claim that the 
basic reaction involved in its process 
is new; rather, it points to the fact 
that previous reactions between me- 
thane and sulfur to yield carbon disul- 
fide have required temperatures above 
1300°F. and that the presence of 
hydrogen in outlet gases poses an ad- 
ditional separation problem. Another 
similar reaction, between methane 
and hydrogen sulfide, is said to re- 
quire a temperature of 1475-1850°F. 
and to give only fair yields. 


It would appear that Pure Oil's 
process is not yet in commercial prac- 
tice, for the article quoted(°) states 
that “the Pure Oil Co. is collecting 
further engineering data on commer- 
cial operation of this process.” 


It is interesting to note that another 
source('!) reports that the produc- 
tion of carbon disulfide is increasing 
and that the foremost producers are 
building new plants. If Pure Oil finds 
that its process can compete with 
existing methods, its discovery “may 
well add another chemical to the ever- 
increasing number of chemicals that 
are gradually finding their origin in 
the barely tapped potentialities of 
petroleum.” 


Synthetic Ammonia 


In the early days of the war, con- 
siderable attention was focused on 
the necessity of increasing domestic 
production of synthetic ammonia to 
meet the wartime demands for nitro- 
gen-based explosives. Ammonia syn- 
thesis requires both nitrogen and hy- 
drogen, and it was at once evident 
that the most economical and abun- 
dant souree for the hydrogen needed 
for an expanded program was natural 
gas, 


Two general methods exist for the 
commercial synthesis of hydrogen 
from the lower hydrocarbons found in 
natural and refinery gases: (1) pyro- 
lysis, which also yields carbon, 
usually as coke or, in some cases, 
carbon black, and (2) the catalytic 
methane-steam reaction, used by the 
petroleum industry for several vears 
for the production of the hydrogen 


©%)Folkins, H. O. and Miller, E., Pure 
Oil News 27, No. 7, 14 (1944), “Carbon 
Disulfide, A Chemical From Petroleum.” 

“DStenerson, H. W., Chemical and En- 
gineering News 22, No. 22, 2060 (1944), 
“Behind the Markets.” 


needed to  hydrogenate butylen: 
dimers and codimers to yield isooc 
tanes. Both of these methods wer 
pressed into service, especially the lat- 
ter, and plant after plant for ammoni: 
synthesis was announced in 1941 be 
fore censorship prohibited further 
specific public releases. 


There is no question of the nee 
for these plants as long as the war 
continues, but their postwar disposa 
is a problem which has attracted at 
tention from many quarters. 


The Department of Agriculture, fo: 
instance, has recommended the con- 
version of 40% of the Government’s 
ammonia plants—250,000 to 300,000 
tons per year—to the production of 
nitrogenous fertilizers and the main- 
tenance on a standby basis of the re- 
maining capacity not required by in- 
dustry. The first part of this plan is 
attacked from several aspects by vari- 
ous “chemical experts,” who believ« 
that the Government would thereby 
flood the market. 


They also point to the need for re- 
membering the “good neighbor policy’ 
in relation to Chilean sodium nitrat 
and to the fact that ammonia capacity 
can be converted to the production of 
methanol, a substance which may bx 
needed in greater quantities after th« 
war. The chemical industry is mucl 
afraid that the issue will become a 
political football. 

The capacity of Government-owned 
synthetic ammonia plants has bee: 
estimated(12) at 760,000 tons per 
year of fixed nitrogen, while the ca- 
pacity of all private plants is said t 
total 690,000 tons per year. The De- 
partment of Agriculture has released 
some estimates on postwar demands 
for fixed nitrogen; these vary from 
1,190,000 tons for “extremely favor- 
able conditions” to 1,040,000 tons for 
“moderately favorable conditions” and 
675,000 tons for “unfavorable condi- 
tions;” these figures compare with 
1936-1940 average of 528,680 tons 

In regard to ownership of the new 
plants, it appears likely that TVA will 
operate the new plant at Muscl: 
Shoals and that Mathieson Alkali will 
take up the DPC option on its plant 
at Lake Charles; these two plants 
have a combined capacity of over 
100,000 tons per year. If a number of 
the plants are converted to methanol! 
production, it is believed by the ni 
trogen industry that there may bé 
room for the production of such DP 
plants as are now operated by Lio: 
Chemical Co., Commercial Solvents 
the Military Chemical Co., etc. Th: 
Department of Justice is said to b 
eyeing option contracts and it is b« 
lieved that it will object to the pur- 
chase of Government-owned plants by 
du Pont or Allied Chemical. 


“)Anon., Business Week, No. 797, 2! 
(1944). 
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-olymerization of Mixtures of 1,3-Butadiene 


With 2-Butene and with Pentane by Sodium’ 


By I. V. Rokityanskii and M. Yu. Lekakh 


AUTHORS’ CONCLUSIONS 
1. In’ polymerization of mixtures of 

3-butadiene with 2-butene in the 
presence of sodium, 2-butene acts as 
in agent limiting the growth of the 
polymer chains and partly rartici- 
pates in the formation of polymers. 

2. The yield of polymers from mix- 
tures with a butadiene concentration 
of from 10 to 36% amounted in the 
experiments being reported to 116- 
135% on the initial 1,3-butadiene. 
The lower the concentration of buta- 
jiene in the mixture and the higher 
the content of 2-butene, the higher is 
the yield of polymer on butadiene: 

3. In the process of polymerization 
of 1,3-butadiene in mixture with 2- 
butene, a mixture of products of differ- 
snt extent of polymerization is formed. 
Low polymer forms of the general 
formula (C,H,),H, have been isolated 
n which n amounts to 2,3 or 4. 

4. In polymerization of 1,3-butadiene 
in mixture with a saturated hydrocar- 
bon, pentane, the yield of polymers 
was found to correspond to the initial 
content of butadiene. The polymers 
show a higher molecular weight than 


those obtained in mixture with 2- 
butene. No low polymer volatile sub- 
stances are formed in marked quanti- 
tles 

9. When a polymerization tempera- 
ture of 60° was used in the experi- 
ments under report, the reaction was 
completed within 1-2 days. This 
method may, therefore, be used for 


isolation of 2-butene completely free 
f 1,3-butadiene 


HE problem of participation of olefins 

in the polymerization of isoprene and 

its homologs by sodium was raised by 
Ostromyslenskii ‘*’. He polymerized iso- 
prene in mixture with trimethylethylene 
or isobutene and obtained polymers of a 
consistency ranging from solid to per- 
fectly liquid, depending upon the con- 
entration of olefin. The higher was the 
mecentration of the latter, the more fluid 

vas the polymer. The same was ob- 
erved by him in polymerization of mix- 
1,3-butadiene and_isobutene. 
(he polymers obtained from isoprene or 
ts homologs in the presence of olefin 
ydrocarbons were termed by him com- 
ined rubbers. No combined rubbers 
ere formed by 2,3-dimethyl-1,3-buta- 

This hydrocarbon forms in the 
esence of butenes, pentenes and hexenes 
1 ordinary instead of a fluid polymer “). 
The change in the properties of the 


ires of 


iene. 


°A complete translation from Russian of the 
iginal article which appeared in _ Sinteti- 


veskii Kauchuk (Synthetic Rubber), 1936, No. 
pgs. 6-12. Translation is by Dr. J. G. Tolpin, 
niversal Oil Products Co., Chicago. 


F 





-BRUARY 7, 1945 


polymers of isoprene formed in the 
presence of pentene is explained by 
Ostromyslenskii by participation of the 
pentene in the polymerization, forming a 
saturated radical: 

CH.C (CH;) =CHCH, .. . 

. . . —C(CH;)sCH(CH;)CH,C(CH;)= 

CHCH,- (1) 


In support of this contention, he 
pointed out that rubber adds the less 
bromine the more pentene was contained 
in the initial mixture with isoprene. 





This article is the first of a series of 
translations from Russian scientific lit- 
erature to be published in the Tech- 
nical Section of NATIONAL PETRO- 
LEUM NEWS. With the co-operation 


of the Petroleum Division of the 
American Chemical Society these 
articles have been selected from 


Russian journals as reporting on re- 
search work of interest to petroleum 
technologists in this country. Transla- 
tions have been made by Dr. J. G. 
Tolpin of Universal Oil Products Co., 
Chicago. 

The facts and opinions presented in 
these translations are solely those of 
the original authors. Neither Universal 
Oil Products Co. nor the Petroleum 
Division of the American Chemical 
Society necessarily endorse the state- 
ments made. 





Koblyanskii, Ozerov and the authors 
of the present article investigated ‘*) the 
effect of the surface of sodium and the 
concentration of 1,3-butadiene in mix- 
tures with 2-butene on the properties of 
the obtained polymers and found that 
with reduction of the concentration of 
butadiene in solution, keeping the weight 
proportion of butadiene per unit surface 
of sodium constant, the relative viscosity 
of the polymer is reduced. With in- 
crease of the surface of sodium, the con- 
centration of butadiene remaining con- 
stant, the relative viscosity of solutions of 
the polymer also decreased. Thus, the 
increase of the surface of sodium and 
reduction of the concentration of buta- 
diene led to formation of polymers with 
shorter chains. 

The problem of participation of olefins 
in the reaction of polymerization of buta- 
diene and its homologs by alkali metals 
has, in addition to general theoretical 
significance, also a practical interest in 
connection with preparation of 1,3-buta- 








diene from alcohol by the method of S. V. 
Lebedev ‘*), since the reaction product 
obtained in this process contains, along 
with butadiene, considerable quantities 
of 2-butene. 

The object of the present study con- 
sisted in determination of possible parti- 
cipation of 2-butene in the polymerization 
of butadiene with sodium. 

The experiments were carried out at 
60°C, using a concentration of butadiene 
in 2-butene ranging from 10 to 36%. 
For the sake of comparison, experiments 
were also carried out in which butadiene 
was polymerized in mixture with a satur- 
ated hydrocarbon, namely, pentane. The 
polymers obtained from mixtures with 
2-butene were glycerin-like fluids of 
varying extent of mobility, depending 
upon the concentration of butadiene in 
the initial mixture. The lower was the 
concentration of butadiene, the more 
liquid was the polymer. 

It was established that the polymer 
consisted of compounds of varying ex- 
tent of polymerization. Low polymers 
were isolated that could be vaporized 
under reducd pressure, the extent of poly- 
merization of which, n, could be ex- 
pressed by 2, 3 and 4. Isolation of the 
higher polymer homologs with n= 5, 6, 
7, etc. was not included in the scope of 
this work. 

Precise determination of the yields of 
polymers on the initial 1,3-butadiene 
showed that for investigated concentra- 
tions of butadiene the yields were from 
116 to 185%. The lower was the con- 
centration of butadiene in 2-butene, the 
higher was the yield of polymer. The 
low polymers were contained in amounts 
of from 16 to 42% on the total polymer. 
With reduction of the percentage of buta- 
diene in the mixture the amount of low 
polymers increased and that of the high 
polymers decreased. 

Polymerization of butadiene in mix- 
tures with pentane of the same concen- 
trations as in mixtures with 2-butene 
gave polymers of comparatively high 
molecular weight containing no low poly- 
mer forms. The yield of polymers on 
the initial butadiene amounted to ap- 
proximately 100%, 

The above data indicate that 2-butene 
behaves differently from pentane and ap- 
parently participates to some extent in 
polymerization of butadiene with sodium. 
Preliminary experiments established that 
2-butene does not undergo any marked 
change when heated with sodium for 
2-3 days at 60°C. The participation of 
2-butene in the formation of polymers 
was first explained on the basis of Ostro- 
myslenskii’s view, i.e., that organosodium 
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Polymerization of Butadiene 








TABLE 1 





Yield of volatile low 


% buta- Duration polymers (by pumping at 

Weight diene of heating —100°C and 3 mm. pressure- 

Sample of buta- Weight of 2- Weight of on the at 60° C, - Yield of polymer——-- % on total yiek 
number diene, grams butene, grams sodium, grams mixture hours grams % on butadiene grams of polymer 








] 3.7601 28.7069 0.4246 
2 8.7717 28.7833 0.4512 
3 5.5202 13.2806 0.4284 
4 5.9075 10.1345 0.4266 


5 1.6110 14.2634 0.2078 
6 1.6726 11.7158 0.2032 
7 3.2756 12.4856 0.2114 
8 2.3634 12.2054 0.2042 
9 3.0226 10.0566 0.2200 









Polymerization of Mixtures 











EXPERIMENT 1 


11.58 60 4.9138 
11.58 20 5.0308 
29.36 20 6.4864 
36.86 20 6.8594 





EXPERIMENT 2 


10.14 48 2.1506 
14.27 48 2.2551 
20.77 48 4.1402 
19.35 48 3.0284 


30.05 48 3.6462 











130.7 1.5386 31.31 
133.4 1.7088 33.96 
117.5 1.3580 20.93 
116.1 1.1502 16.76 


133.49 0.9112 42.36 
134.80 0.8855 39.2 

126.32 1.3548 32.72 
128.13 1.0376 34.26 
120.63 0.9776 26.81 





compounds of butadiene formed as postu- 
lated by Ziegler ‘*’ are capable of adding 
2-butene: 


NaCH,CH=CHCH:Na+CH;CH=CHCH;~> 
NaCH,CH=CHCH,2CH ( CH; )CHNaCH, 
-+-CH,—CHCH=CH,> 
NaCH,CH=CHCH,CH (CH; )CH(CHs) 
CH,CH=CHCH:Na, etc. (2) 


Under the action of moisture, these or- 
ganometallic compounds could decompose 
and as a codimer formed in accordance 
with the above equation, the hydrocar- 
bon C,H, would be formed: 


NaCH,CH=CHCH:CH (CH; )CHNaCH;+ H.,O-> 
CH;CH=CHCH:CH (CH; )CH2CHs (3) 


Low polymer forms of the composition 
(C,H,) Hy, (C,H, ),H, and ( C,H, ) ,H, 
were actuglly isolated by the authors con- 
taining only one double bond per 4 car- 
bon atoms, which is seen from the data 
of elementary analysis, bromine numbers 
and molecular refraction. Bromine num- 
bers of the polymers formed in mixtures 
with pentane and 2-butene (after re- 
moval of low polymers forms in the lat- 
ter case) do not markedly differ from 
each other, although both show values 
lower than those required by theory. It 
is to be pointed out that iodine numbers 
obtained by other authors ‘°) for sodium- 
butadiene polymer amounted only to 
66-68% theor., which apparently is due 
to the structure of the sodium-butadiene 
polymer. 


On the basis of the low polymer forms 


of the general formula (C,H,),H, iso- 
lated, as well as high polymer forms, a 
general conclusion may be drawn that 
Ostromyslenskii’s view concerning parti- 
cipation of pentene in the formation of 
the isoprene polymer in the form of a 
saturated radical is not applicable to 
polymerization of mixtures of butadiene 
and 2-butene in the presence of metallic 
sodium. 


Against the above outlined mechanism 
of polymerization of butadiene with parti- 
cipation of 2-butene speaks also the fact 
that when the tubes were opened and 
2-butene removed under conditions ex- 
cluding access of moisture and decom- 
position of organosodium compounds, low 
polymers of the composition (C,H,) H, 
and (C,H,),;H, could be isolated by 
pumping. Formation of hydrocarbons 
free of sodium may take place according 
to this scheme only as a result of decom- 
position of organosodium compounds by 
water. Thus, in the process of poly- 
merization of butadiene in mixtures with 
2-butene, low polymers of the general 
formula (C,H,),H. are formed which 
are free of sodium. This can, apparently, 
take place if sodium of the organometallic 
compounds is substituted by hydrogen 
of the molecule of 2-butene: 


(CH»,CH=CHCH,) ,»Nao+2CH,CH=CHCH,-> 
(CH,CH=CHCH,) nH2+2CH,CH= 
CHCH2Na (4) 


The compound CH,CH=CHCH,.Na, 
being a sodium-organic compound, is ap- 





TABLE 2 
Mol, wt. Bromine 
; Weight determined number 
Fraction of the frac- cryoscopically (Rosen- 
number Boiling range, °C. tion, grams Per cent in. benzene mund“?) 
1 90-110 under atm. pressure 1.2 ) 115.0 249.3 
2 110-130 under atm. pressure 13.6 ) 112.0 283.0 
3 130-160 under atm. pressure 2.18) 
4 160-180 under atm. pressure 1.10 10.78 150.6 
5 50-70 under 4 mm. pressure 7.60) 164.0 270.0 
6 70-100 under 4 mm. pressure 3.20) 
7 100-140 under 4 mm. pressure 4.80) 229.0 271.0 
8 140-150 under 4 mm. pressure 1.10) 
9 Polymer boiling over 150° and 
4 mm. pressure 265.15 89.22 












parently capable of causing polymeriza 
tion of butadiene: 


CH,CH=CHCH,Na+CH:—CHCH =CH,> 
CH.CH=CHCH.CH,.CH=CHCHw)Na, etc. (5 


The growth of the chain will continu: 
until broken by a 2-butene molecule. 


The polymers formed by Equations 4 
and 5 will be expressed by the general 
formula (C,H,),,t2.. Tneir structure may 
differ depending upon whether addition 
of butadiene occurs in positions 1,2 or 
1,4 or mixed. The location of the metal 
atom in butenylsodium will also affect 
the structure of the polymers formed ac 
cording to Equation 5. 


The correctness of the assumption rela 
tive to participation of 2-butene in poly- 
merization of butadiene by sodium may 
be verified by direct study of the action 
of alkyl alkalies on a definite olefin ‘" 
Research on this subject is being con- 
tinued. 


Experimental Part 


Butadiene was reclaimed from its tetra 
bromide melting at 116-117°C with zin« 
in aqueous alcohol by the method of 
Thiele. Technical 2-butene was used 
after being kept in contact with sodium 
at 60°C to complete polymerization otf 
butadiene, followed by distillation under 
a dephlegmator, collecting the fraction 
boiling at 0-1.5°C. The so refined 2 
butene was perfectly free of butadienc 
In the experiment 2 (Table 1) 2-buten: 
was used obtained from its dibromid 
b.p. 158-160°C, by regeneration with 
zinc dust in alcohol under normal condi 
tions. The sample of pentane used 
(Kahlbaum) was free of unsaturate 
compounds. 


The first series of experiments aimed a! 
investigation of possible participation « 
2-butene in polymerization. This wa 
done by quantitative determination ‘ 
the initial butadiene and obtained pol 
merization products. The experiment 
were carried out in glass tubes. The mi» 
tures of butadiene and 2-butene wer 
compounded directly in the tubes. 
sample of sodium wire of diameter 1.0 
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mm. was first placed into a dry tube 
filled with nitrogen, the tube was cooled 
in a Dewar vessel with carbon dioxide 
and charged with 2-butene and with 
butadiene. After each operation, the 
tube was sealed and weighed to 0.001 g. 
The polymerization was effected at 
60-60.5°C. The samples were kept in 
thermostats for 20-60 hours, during which 
time the solutions of the polymers ac- 
quired a dark red color which was the 
more intense the higher was the con- 
centration of butadiene in the mixture 
within the limits tested, i.e., 10 and 30%. 
After opening the tubes, the color some- 
times persisted for a very long time. The 
reaction was completed within 1-2 days 
and in the 2-butene distilled off not even 
traces of butadiene could be found. 


Preparation of Pure 2-Butene 


Polymerization under these conditions 
may serve as a method of preparation of 
pure 2-butene containing no butadiene. 
This method of refining of 2-butene was 
investigated on a previous occasion at the 
Synthetic Rubber Plant B ‘) and sam- 
ples were obtained containing at the 
average 0.5-3% butadiene. It may be 
pointed out that in distillation of 2-butene 
after polymerization of butadiene, vola- 
tile low polymer forms (C,H,),H, may 
vaporize, the bromides of which may be 
taken to be tetrabromide of 1,3-buta- 
diene. 

The yields of polymer were deter- 
mined as follows: the tube was opened, 
2-butene distilled off first without heating 
and then at 100°C on the oil bath under 
a reflux condenser, the inside tube of 
which consisted of the narrow end of the 
reaction ampule, and which was cooled 
with ice water. It was found that at 
100°C 2-butene was completely removed 
within 30 minutes. The completion of 
its removal was verified by pumping un- 
der 3 mm. pressure at 100°C. The vola- 
tile low polymers were retained in a coil 
cooled with carbon dioxide in a Dewar 
vessel to —70°C, The condensate was 
heated to 80-90°C to remove possible 
traces of 2-butene and weighed. 


Yields of 135% Obtained 


The data of Table 1 reveal that the 
yield of polymer on butadiene amounts 
to 116-135%, depending upon the con- 
centration of butadiene in the mixture. 
In the mixture containing 36.86% buta- 
diene, the yield was 116.1%. That con- 
taining 10.14% gave 133.49%. The higher 
was the content of 2-butene in the mix- 
ture, the higher was the yield of poly- 
merization products. The content of low 
polymer volatile forms obtained at 100°C 
and 2-3 mm. pressure varied from 16.76 
to 42.36% on the total yield of polymeri- 
zation products and was inversely propor- 
tional to the content of butadiene in the 
solution. 

Since the yields of polymer exceed the 
initial amounts of butadiene charged, it 
may be regarded as established that 
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Solves Warehouse Heating Problem ! 


A JOHN ZINK STOVE BURNER fitted into 
an oil drum, a piece of casing or a piece of 
old pipe makes a very efficient heater for 
warehouses, storerooms, machine-shops, 
garages and work-shops. 


This burner can be used on any type of gas at any pressure— 
Furnished with Burner Head suitable for 34"' or 34'' Gas Con- 
nection—5 to 500 cu. ft./hr. capacity—Trouble-free Operation— 
No Service—No adjustment needed—Can’'t get out of order— 
Lasts for years—Can be used either with or without brick baffles. 


Sells for $5.50, f.o.b. Tulsa, Oklahoma 
Shipping weight 10 lbs. 


JOHN ZINK COMPANY also manufactures; GAS BURNERS 
AND OIL BURNERS FOR INDUSTRY, FLOOR FURNACES 
FOR THE HOME, SPECIAL BURNERS FOR SUCH USES 
AS: Scalding Vats, Aluminum Heat Treating Vats, Potato Chip 
Oil Vats, Heating Soldering ‘Irons’, Frying and Broiling Griddles, 
Shop and Warehouse Heating Systems, Textile Process Heating, 
Small Heat-Treating Furnaces, Foundry Core Drying Ovens, 
Process Heating of Metals, Small Boilers for Heating, Cleaning 
and Pressing, etc., Small Heating Units in Cold Shop Corners, 
General Laboratory Service, Pre-heating Metals for Welding 
and Brazing. 
Write for descriptive literature 


JOHN ZINK BURNER CO. 


4401 So. Peoria, TULSA 1, OKLAHOMA 
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TABLE 3 


B.p. under Weight Mol. wt. 
atm. of the determined 
Fraction pressure, fraction, cryoscopically Bromine number MRp 
number *¢. grams in benzene Found Calculated d(20/20) n(20/D) Calculated 
ly 110-113 2.1 112.0 279.6 290.0 0.7361 1.4262 38.2 
22 113-116 4.3 113.2 286.4 ; 0.7345 1.4262 38.2 
32 116-120 0.8 110.2 281.9 ; ‘ : bua be 
mol, wt. of 
Cs Hu, 110.1 








TABLE 4 


B.p. under Weight Mol. wt. 
7 mm. of the determined 
Fraction pressure, fraction, cryoscopically Bromine number. MRp 
number =. grams in benzene Found Calculated d(20/20) n(20/D) Found Calculated 
1 68-75 3.1 164.5 269.4 295.5 0.7891 1.4530 56.16 56.21 
2 75-83 1.6 166.6 ‘ i : 1.4565 wine » 
mol, wt. of 
Cie Hao, 164.2 








TABLE 5 


Weight of Weight of Weight of  % butadiene Duration Yield of polymer 

butadiene, 2-butene, sodium, on of heating % sodium % on Unreacted 
grams grams grams the mixture at 60°C, hours on butadiene 8 butadiene butadiene, % 
5.3500 26.7085 0.4825 17.0 20 9.02 5.1725 96.65 2.36 
3.000 29.3790 0.3280 9.2 48 10.93 27% 99.07 ° 
2.2428 19.8114 0.4970 11.70 48 22.15 .278: 101.50 





2-butene participates in the formation of Distillation of the fraction 7, Table 2, initial amount of butadiene used indicat: 
polymerization products. boiling at 100-140°C and 4 mm. pressure that pentane as a representative of satu- 
yielded 3.1 g. of a fraction 110-130°C rated hydrocarbons serves only as a sol 
and 7 mm. pressure which consisted of vent and does not participate in the 
Fractional distillation under a dephleg- | CicHs with four double bonds and gave formation of polymer products. 


mator of 300 g. crude polymer obtained a bromine number 272.1. Analysis— F : 
; rs ln wee or a comparison of the polymers ob- 
C, 88.25%, 88.15%; H, 11.79%, . P lit 


Investigation of Low Polymers 


by polymerization of 25-35% butadiene Found: 
mixtures with 2-butene in the presence of | 11.98%. Calculated for Cll: C, 
3-77% sodium in the form of a wire of 87.99%; H, 12.01%; mol. wt. cryoscop- 
1.04 " ig ave > ot: = a es , ate ine i > > 9 -2; Cal- ° 
Bae diameter gave the data of Ta ically determined in benzene, 14.4; cal the bromine numbers by the method of 
ble a. The fractions 2, 5, 6 and 7 were culated, 218.2; d( 20/20), 0.8187; Rosenmund ‘®? (the sample of olymer 
subsequently investigated in more detail. (20/D), 1.4661; MRp, 73.46; calcu- age ay iene <tte E 
Fraction 2 was a light liauid of lated § Cc H.. with fo ° ile teadle was dissolved in 50 cc. chloroform). It 
pe per "he taneaeel ee oO igsow 7491 SE ” follows from the data of Table 6 that the 
e . rs s ation /as =i, y . i 
separated into several fractions (Table reared + Pgierer ~ = ae : 
ry age oe Sieregetete~ ee Pe a es } ns Polymerization of Butadiene 2-butene (a mixture containing 30.5% 
Figg vt wee oy “4, 1. ree in Mixtures With Pentane butadiene) had a molecular weight of 
. eta pee caer ig 7 a ee: hail : 353, and after removal of the volatile 
constituted, apparently, mixtures of iso- Experiments of polymerization of buta- compounds with 8 and 12 carbon atoms, 
mers of octadiene. Analysis of fraction diene in mixtures with a saturated hydro-  gog.g The molecular weights of the 
1,, 110-113°C—Found: C, 87.01%; H, carbon, namely, pentane, were performed ivenake citeined ts th om f 
13.74% pone it sin th “ 3. nant - 08 os polymers obtained in the presence 0 
ABA, nalysis of fraction 22, 11 for comparison with the data obtained ld be d : “ 
seg ar es a ae : , . pentane could not be determined by this 
160°C—Found: C, 87.31%; H, 12.72%. for mixtures with 2-butene. The method . : 
2 pf Pgs So : method because of the slight depression 
Calculated for C,H: C, 87.19%; H, and the conditions of the experiments of the freezing point 
12.81%, were the same as applied to mixtures of ied Nii alt 
Fractions 5 and 6, boiling at 50-70°C  2-butene and butadiene. As a result of ae serene : fe pepe de nag be A 
and 70-100°C under 4 mm. pressure, re- polymerization, the solutions acquired a ” a, prAINEC on aes of cate 
spectively, gave in repeated distillations dark red color. The yields of polymers a wie ng eam - “a oye showec 
a hydrocarbon C,H» with three double plus unsaturated butadiene amounted ap- * ate a ly , crema a ; tied ea 
bonds (Table 4). Analysis of fraction proximately to the content of initial buta- nea ay OO en Se eee 
68-75°C and 7 mm.—Found: CG, 87.89%; diene (Table 5). The volatile low poly- "© 
H, 12.19%, Analysis of the fraction mers could not be isolated, since the ex- REFERENCES 
° . . . 
75-83°C and 7 mm.—Found: C, 87.71%; tent of polymerization was higher. Ab- 1 1 Ostromyslenskii, J. Russ. Phys.-Chem 
H, 12.07%. Calculated for CywHs: C, sence of volatile low polymers and agree- Soc. 48, 1071, 1916; Kauchuk i Ego Analogi 
87.72%; H, 12.28%, ment of the yields of polymer with the (Rubber and Its Analogs), 1913, p. 80. 
. G. G. Koblyanskii, S$. A. Ozerov, I. V. Ro 
kityanskii and M. Yu. Lekakh (unpublished 


TABLE 6 study). 


. S. V. Lebedev, Zhurnal Obshchei Khimii 
Mol. wt. (J. Gen. Chem.) 8, 65, 1933; 3, 698, 1933 


tained in mixtures of pentane and 
2-butene, the molecular weights were de- 
termined cryoscopically in benzene and 





on 


% sodium determined —Bromine number— 
% on cryoscopically Calcu- . Ziegler, Ann. 511, 13-83, 1934. 

Diluent butadiene butadiene in benzene Found lated 5. R. I. Lukina and E. V. Antonova, Determi 
Pentane 15.7 10.4 See (*) 235.0 296.0 nation of Iodine Numbers of Sodium-Buta 
Pentane 80.6 3.0 See (*) 231.2 296.0 diene Polymers (unpublished). 


2-Butenet 30.05 7.2 353.0 3. Ziegler, Ann. 511, 64-88, 1934; 473, 1 
1929 
*Because of low depression (tomparatively high mol. wt.) no reliable data could be obtained < v1 bed V.PK I. A. Volzhi 
by this method. 7. S. V. Lebedev, V. P. Krauze, I. A. Volzhin 
tAfter removal of volatile low polymers with 8 and 12 carbon atoms. skii, Yu. A. Gorin and O. M. Neimark, Trans 
{Bromine number of the volatile fraction, 270.9 Exptl. Synthetic Rubber Plant B 3, 1934. 
Rosenmund, Z. Nahrungsm. 46, 151, 1923 
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IN INSTRUMENTATION IT’S 


Typical of Foxboro’s creative leadership, the 
STABILOG CONTROLLER with HYPER-RESET has 
introduced new highs of stability in unit processing. 


Since earliest days of process instrumentation, 
Foxboro has developed more “firsts” — contributed 


more original, basic advances in this specialized 
than any other group of instrument engineers. 


science 


REG. U.S. PAT. OFF 


OXBORO! 


Among recent major Foxboro contributions is the 
widely-used Stabilog Controller with Hyper-Reset. A 
further advance in Foxboro’s previous revolutionary 
Stabilog Controller, it has brought to air-operated con- 
trol a degree of performance never reached before. 


Operating on an exclusive Foxboro rate-sensing prin- 
ciple, this instrument provides not only adjustable auto- 
matic reset, but automatically selective, measured 


_ derivative action. It “feels” the rate of change of dis- 


turbances, and instantly effects corrective action of 
proper magnitude. Recovery is often produced in as 
little as % the usual time —- with the minimum upset. 


Write for Bulletin A330, containing detailed informa- 
tion about this typical Foxboro “first’’. The Foxboro 
Company, 56 Neponset Ave., Foxboro, Mass., U.S.A. 
Also Montreal, Canada. 


THE ONLY DERIVATIVE-ACTION CONTROLLER 
REQUIRING JUST Z ADJUSTMENTS! 


In starting up any process, Hyper-Reset Stabilog Control 
cuts time and trouble to a minimum. Two adjustments, 
alone, speedily establish optimum control. 


1. Hyper-Reset combines reset and rate-sensing functions 
into a single adjustment . . . compensates for any process 
lag, without hairline settings. 


2. Proportional Band is adjusted to the required amount, 
simply by turning a knurled knob. Lock screw protects 
settings against unauthorized changes. 








Labilog 
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HE use of compression equipment at 

high rotative speeds and high operat- 
ing pressures has made many of us un- 
comfortably aware of a phenomenon 
called vibration, which arises specter-like 
and imparts the shakes to piping, design- 
ers, and operators. After once having 
been responsible for a condition of this 
kind, engineers dream of designing a 
plant which is entirely free of vibration. 


The purpose of this article is to de- 
scribe the avenues by which the engi- 
neer may be able to approach this Utopia. 
But, first, we will briefly discuss the 
mechanical effect of vibration on piping, 
the mechanics of vibration, and the origin 
of the forces causing vibration in com- 
pressor plant piping. 


If piping is subjected to a stress static- 
ally applied, it will rupture only if the 
stress exceeds the ultimate tensile stress 
of the metal composing the pipe wall. 
However, if the pipe is subjected to re- 
peated bending, such as occurs during 
vibration, rupture may occur even though 
the maximum stress in the metal has 
been far less than the ultimate tensile 
stress. Rupture of this type is referred 
to as fatigue failure.“ 


In general, fatigue failure due to vibra- 
tion is most likely to occur in highly 
stressed portions of the piping system, 
such as expansion bends, than in less 
stressed portions such as straight runs. 
Failure will occur earlier if the magni- 
tude, or amplitude, of the vibration is 
large than if the amplitude is small. It 
will occur at points where non-uniform- 
ities such as notches or changes in cross 
section occur, rather than in uniform sec- 
tions of piping. 


Some of these points are illustrated in 
Figs. 1, 2, and 3. Fig. 1 shows that 
the number of times a piece of steel 
can be bent before rupture occurs in- 
creases as the maximum bending stress 
decreases. The stress was varied from 
that shown on the figure to zero and 
back during each cycle. Such a curve is 
called an S-N curve. If a complete re- 
versal of stresses had been effected dur- 
ing each cycle, that is, if the stresses had 
been varied from a tensile stress to a 
compressive stress of the same magnitude 
and back, the S-N curve would be paral- 
lel to the one shown, but at each point 
failure would have occurred at a lesser 
value of maximum stress. The value of 
the stress over the horizontal portion of 
the curve is referred to as the endurance 
limit of the material. 


Fig. 2 shows the effect of various types 
®Presented at the Dec. 7, 1944, monthly 


meeting of California Natural Gasoline Assn 
**Richfield Oil Corp. 
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of irregularities in cross sections upon 
fatigue strength. Irregularities of form 
such as holes, threads, notches, sharp 
shoulders, etc., when, present in a pipe 
or other member may produce localized 
stresses. These stresses may be much 


greater than the stress calculated by the 
For this 


ordinary formulas of mechanics. 
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Vibration in Compressor Plant Piping 


reason irregularities in section must b: 
considered in estimating the fatigue 
strength of piping. ‘?? 

Fig. 3 illustrates the effect of maximum 
stress and stress range upon enduranc« 
strength. The ordinate is in percent of 
the ultimate tensile strength of ferrous 
metal and the abscissa is arbitrary. It 
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Fig. 1—Typical S-N diagram for a ferrous metal. (Reference—Johnson; Materials of 
Construction) 
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Fig. 2—S-N diagram for specimens of irregular cross section. (Reference—Johnson; 
Materials of Construction) 
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The best way 


) compete agaist 
1 TCC plant 
Is to ‘Ses 


. MOUDRY Fe | 
! PROCESS CORPORATION 


WILMINGTON, DELAWARE 


Houdey Catalytic Processes and. the TCC Process 
7 cre available through the following licensing 
pose fo all American refiners, subject to 
. approval by the United Stotes Government. 
4 ' E. B. BADGER & SONS CO. 
* Boston, Massachusetts 





You can’t compete for post-war 
automobile fuel markets without 
catalytic cracking. But construc- 
tion and operating costs, second- 
ary during war, become pri- 
mary considerations in peace. 
In this respect, smaller refiners | 
are particularly favored by — | 
the TCC Process. A TCC plant | 
charging 3,000 B/D crude will 
|. compare favorably with much 
larger operations, both as to. 
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Fig. 3—Goodman’s Diagram—Effect of stress and stress range on endur- 
(Reference—Johnson; Materials of Construction) 








is apparent that, if the maximum stress 
is high, only a small range of stresses 
can be tolerated during each cycle. If a 
complete reversal of stresses occurs, the 
maximum permissible stress is 33% of the 
ultimate tensile stress.‘*) If the maximum 
stress is greater than that shown in the 
diagram, then the range between the 
maximum and minimum stress must be 
reduced by reducing the amplitude of 
the vibratory motion. 

The simplest type of vibratory motion 
is known as free harmonic vibration. ‘*) 
It is the type of motion which would 
be described if a system composed of a 
weight suspended on a frictionless spring 
were set in motion in a frictionless med- 
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Fig. 4—Effect of damping on natural fre- 
quency of vibration. (Reference—Den 
Hartog., Mechanical Vibrations) 
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ium and no external force acted upon 
it. If friction is present, either in the 
spring or in the medium, the resulting 
motion is called free damped vibration. 

The maximum displacement of a vi- 
brating member, such as the weight re- 
ferred to is called the amplitude of the 
vibration. The movement from one posi- 
tion of maximum displacement, thru the 
mean position to the opposite position 
of maximum displacement and return to 
the original position is known as a cycle, 
the time required to complete one cycle 
as the period, and the number of cycles 
described per unit of time as the fre- 
quency. 

If a system capable of vibrating is set 
in motion, and no retarding forces act 
upon it, the frequency at which it oscil- 
lates is known as its natural frequency 
of vibration. If the motion is retarded 
(damped), both the amplitude and the 
frequency of the motion are diminished. 

If the retarding force is increased 
gradually, a value will be found for 
which the system will not vibrate but 
when displaced from its position of rest 
will slowly return to this position. The 
amount of damping just sufficient to 
effect this is called “critical damping”. 

The effect of damping on the natural 
frequency of vibration is given in Fig. 4. 
The ratio of the damped to the un- 
damped natural frequency is shown as a 
function of the coefficient of damping. 
This coefficient is defined as the ratio 
of actual damping to critical damping. 
For the degree of damping ordinarily ex- 


perienced, it can be assumed that th 
natural frequency is not affected. 


In compressor plants we are intereste: 
not in free damped vibration but 
forced damped vibrations. Force: 
damped vibrations result from the actio: 
of periodic forces upon a system suscep 
tible to vibration. Examples of suc! 
disturbing forces are those resulting fron 
the periodic explosions of the charge i 
power cylinders and from the periodi 
discharge of gas from a compressor cylin 
der. If the frequency of the periodi 
force is the same as the natural frequen 
cy of vibration of the system to whic! 
it is applied, the periodic force is saic 
to be in resonance with the system. 

In general, the preceding remarks and 
those which follow apply to any systen 
in which the static deflection of a mem 
ber is a linear function of the force ap 
plied. A piece of pipe with the ends 
supported is such a system. Fig. 5 shows 
the natural frequency of vibration of var 
ious sizes of pipe supported in this man 
ner, for various distances between sup 
ports. 

If a force is statistically applied to a 
section of piping supported as described, 
the deflection can be computed from thi 
usual formulas for deflection of beams 
However, when the force is applied per 
iodically, the resulting deflection, or am- 
plitude, may equal, exceed, or be less 
than the computed static deflection. 

The ratio between the deflection ob 
tained when the force is applied periodic 
ally and the deflection caused by the 
same force statically applied is called th 
magnification factor. 

This factor is variable with the rati 
of the frequency of the applied force to 
the natural frequency of vibration of the 
system and with the coefficient of damp 
ing of the system. The relationship is 
shown in Fig. 6. As shown by the figure 
at resonance, a small disturbing force cai 
cause a forced vibration of large ampli 
tude. 

If several disturbing periodic forces 
act simultaneously on a_ system, th 
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Fig. 5—Natural frequency of vibration o/ 
pipe with supported ends 
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THIS ONE BRAND IN STOCK IS ENOUGH 
FOR MAKING E. P. LUBRICANTS 


tant facts. 


WHEN you use Monsanto Santopoid-S in the manufacture 
of extreme-pressure lubricants, you'll discover two impor- 





Santopoid-S complies with 
U. S. Specifications VV-L-761 





Santopoid-S is an additive complying with 
Federal Government specificationsV V-L-761 
and the proper Bureau of Standards cer- 
tificate to this effect will be sent to those 








FACT 1. 


A single brand of gear lubri- 
cant is all that your dealers 
need to carry. Inventories 
need only enough variety for 


seasonal changes. 


FACT 2. 


Lubricants made with San- 
topoid-S do an excellent job 
in both hypoid and normal 
gears, in transmissions and 
differentials. They work well 
in both cars and trucks. 
(Not recommended for use 
in overdrives or automatic 
transmissions. ) 


interested in quoting on the requirements 
of various government departments. 





SANTOPOID-S 
All-purpose E. P. Gear Oil Additive _ 





SANTOPOUR and SANTOPOUR-B 
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St. Louis 4, Missouri. 
New York, Chicago, Boston, Detroit, Char- 
te, Birmingham, Los Angeles,San Francisco, 


F 


Countless laboratory 
and road tests have 
proved the efficiency of 
lubricants made with 
Santopoid-S. These tests 
also have proved these 
facts about Santopoid-S: 


ittle, Montreal, Toronto. 
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District Offices: 


1. It is stable. 


2. Itisnon-corrosive at oper- 
ating temperatures. 


3. It will not stratify. 


4. It will not separate from 
the lubricant. 


5. It does not precipitate 
salts. 





Pour-point Depressants 





SANTOLUBE 31 
Anti-Oxidant and Oiliness Agent 





SANTOLUBE 203-A and 303-A 
Heavy-Duty Detergent Additives 





Write today and we'll be glad to send you technical data on 
Santopoid-S together with interesting facts about other 
Monsanto Chemicals serving the petroleum industry. Address 
your letter to MONSANTO CHEMICAL 
COMPANY, Petroleum Chemicals De- 
partment, 1700 South Second Street, 


SANTOLUBE 394-C 


Anti-Oxidant and Bearing Corrosion 
Inhibitor 





SANTOLUBE 570-X-4 








MONSANTO 


Blended Additive for Heavy Duty 
Crankcase Oil. This additive acts also 
as a pour-point depressant 
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MAGNIFICATION FACTOR 
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NATURAL FREQUENCY OF THE DISTURBED SYSTEM 


Fig. 6 — Magnification factor. (Refer- 
ence — Marks; Mechanical Engineers 
Handbook, 4th Edition) 


amplitudes of the forces add algebraical- 
ly. If the forces are of different fre- 
quency, beat frequencies result. For 
example, if the two periodic forces 
shown in Fig. 7 act simultaneously on a 
system, the beat frequencies shown in 
Fig. 8 result. 

The disturbing periodic forces in com- 
pressor plants with which we are con- 
cerned originate from two sources. These 
are the rotating and reciprocating parts 
of the engine and compressor, and the 
discharge of gas from the compressor 
cylinders. 

The magnitude of the forces created 
by the moving parts depends largely 
upon the degree to which these parts 
have been counterbalanced. The fre- 
quency of the force is a function of en- 
gine speed and the number of cylinders. 

These forces are transmitted as pres- 
sure waves thru the frame of the engine 
to the foundation and thence to the sur 
roundings and piping. The pressure 
waves travel at a speed approximately 
equal to the velocity of sound in the 
material thru which the wave is being 
transmitted, '°) 

The amplitude of the pressure waves 
is considerably reduced by damping dur- 
ing transmission. A further reduction in 
force occurs by reflection when the wave 
is transmitted from a material in which 
the velocity of propagation is high to one 
in which the velocity is lower. For 
example, at the interface between the cast 
iron bed plate and the concrete found- 
ation, approximately 73% of the force 
of the wave is reflected back into the 
engine frame. The force is further re- 
duced as the wave passes from concrete 
to dry earth. Even though.these forces 
are greatly diminished before reaching 
the piping, they cannot be dismissed as 
possible causes of vibration. For it has 
been shown in Fig. 5 that at resonance, 
the magnification factor may approach 
infinity and very small forces cause vi- 
brations of large amplitude. 

The disturbance due to the periodic 
discharge of gas from the compressor 
cylinder is evidenced principally at points 
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of change in direction of the piping. For 
when a fluid flowing thru a pipe is made 
to change direction, as at a tee, elbow, or 
pipe bend, a reactive force is created. 
The magnitude of this force is propor- 
tional to the mass velocity of the flowing 
fluid and to the change in direction.‘*’ 
Since the velocity of flow from a com- 
pressor cylinder varies periodically, a 
periodic reactive force is created when 
the gas is caused to change direction. 
The frequency of the force is a function 
of the speed of the compressor, the num- 
ber of cylinders connected to the line, 
the crank angle between the cylinders, 
and whether the cylinders are single or 
double acting.‘®) 

This periodic discharge of gas is also 
sometimes responsible for the existence of 
abnormal pressures in compressor piping. 
This results from the formation of stand- 
ing pressure waves in the piping. These 
are created by reflection when the length 
of a discharge pipe is such that its 
resonant frequency is equal to the fre- 
quency of the discharge of gas from the 
compressor cylinder. The resonant fre 





Fig. 7 — Graphical representation of 

force causing harmonic vibration. (Ref- 

erence—Freberg & Kemler; Elements of 
Mechanical Vibration) 


quency of a pipe is a function of its 
length and the velocity of sound in the 
gas flowing thru it.‘'°? 

At this point we are in a_ position 
somewhat similar to that of a young man 
who has been sitting on a pier listening 
to a lecture on the theoretical aspects of 
swimming, such as the laws of gravity 
and buoyancy, but who has never been 
in the water. So suppose we all take a 
deep breath and prepare to try out some 
of the theory. But before actually taking 
the plunge, it might be well to briefly 
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Fig. 8—Beat frequency resulting from simultaneous action of forces shown in Fig. 
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summarize the discussion so far, as fo 
lows: 

1, Vibration in compressor plant pip 
ing is caused by periodic forces origi 
nating in the compression equipment 

2. These periodic forces are trans 
mitted from the equipment to the pip 
ing either thru the foundations and 
surroundings or by means of the flow 
ing gas. 

3. The vibration resulting from th: 
application of these periodic forces t 
the piping is most likely to be de 
structive if the frequency of the forces 
is approximately equal to the natura 
frequency of vibration of the piping. 
This summary indicates that there ar 

three avenues of approach to the solu 
tion of the problem of designing a com 
pressor plant which will be free of trou 
blesome piping vibration. These are as 
follows: 

1. Design the compression equip 
ment in such a way that all disturbing 
forces are eliminated. 

2. Isolate the sources of disturbing 
forces from the piping system. 

3. Design the piping system in such 
a way that it will not be affected by 
any of the periodic forces likely t 
occur. 

These avenues will be explored on 
by one. 

The problem of designing equipment 
which is free of disturbing forces we will 
leave to the equipment manufacturers 
In a paper presented by Engleman and 
Chrzan, we were told of the extent to 
which it is possible to reduce engin« 
unbalance. (5) 

Forces due to unbalance can also be 
minimized by resorting to massive found 
ations. In this respect it has been stated 
that the soil on which a foundation rests 
adds considerably to the effective mass 
of the foundation because the mass of the 
soil, as well as the mass of the founda- 
tion, must be accelerated during lateral 
vibration.“"2) This would indicate the 
desirability of compressor foundations 
having large spread footings. 

The forces arising from the periodic 
flow of gas from the compressors will 
probably always be with us, unless re- 
ciprocating compressors are replaced 
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7. (Reference—Freberg & Kemler; Elements of Mechanical Vibration) 
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RATIO OF DISTURBING FREQUENCY TO 
NATURAL FREQUENCY OF ELASTIC SUPPORT 


Fig. 9—Transmission of elastic supports. (Reference—Freberg & Kemler: Elements 
of Mechanical Vibration) 


with units of the centrifugal or rotary 
type. The flow from a reciprocating 
machine can be improved, if instead of a 
single large cylinder several small cylin- 
ders are used, driven by throws uniformly 
spaced around the crankshaft. This will 
decrease the amplitude of the disturb- 
ance, but the frequency will be in- 
creased. 

In other industries much progress has 
already been made along the second 
avenue of approach. It has been demon- 
strated that a source of disturbing per- 
iodic forces, such as a gas engine, can 
be isolated from its surroundings with 
almost any desired degree of complete- 
ness by mounting the machine on elastic 
supports. For small masses, springs, rub- 
ber, corkboard and felt supports are 
available. For large masses springs, or 
springs in combination with one of the 
other materials, are generally used. It 
is stated that machines weighing up to 
450 tons have been satisfactorily isolated 
in this way.” 

Buildings have been isolated from 
vibrations transmitted to foundations by 
erecting the columns on pads made of 
alternate layers of lead and asbestos. (1*) 

Great care must be used in designing 
elastic supports. If improperly designed, 
the forces transmitted to the surroundings 
may be magnified rather than reduced. 

The ratio of the force transmitted thru 
in elastic support to the disturbing force 
is called the transmissibility of the sup- 
port. The transmissibility is a function 
if the ratio of the frequency of the force 
being isolated to the natural frequency 
f vibration of the elastic support. Fig. 9 
hows, for various damping coefficients, 
iow this ratio affects the transmissibility. 
[t is apparent that, unless the ratio is 
greater than 1.414, no reduction is ac- 
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complished; and that if the ratio is in the 
vicinity of one, the force transmitted to 
the surroundings is increased. 

Damping is undesirable for ratios 
greater than 1.414 unless the disturbing 
force is of such a variable frequency that 
the ratio may approach one during a por- 
tion of the operation. In this case, a 
damping device must be used. It can 
be adjusted to come into action only in 
case the amplitude of the transmitted 
force exceeds a certain value. 


Fig. 10 shows, for various disturbing 
frequencies and percentage reduction of 
force, the natural frequency required of 
the elastic support, and also the amount 
which the support must deflect static- 
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ally when loaded with the machine which 
it is desired to isolate. 


The theory of elastic engine supports 
has been discussed at length in a paper 
by Rosenzweig. ‘**) 

As an alternate to isolating engines 
from the piping, piping can be isolated 
from the engines. If it is necessary to 
support piping from the engine founda- 
tions or from structures affected by en- 
gine vibrations, elastic piping supports 
can be used. These may be steel springs 
if the piping is suspended from a struc- 
ture, and steel springs or rubber if the 
piping is supported from the foundation. 

In this latter ease, the piping can also 
be protected from pressure waves trans- 
mitted from the foundation by causing a 
portion of the force of the wave to be 
reflected back into the foundation. This 
is accomplished by interposing between 
the support and the foundation a layer 
of material in which the velocity of sound 
is low as compared to the velocity of 
sound in concrete. Examples of such 
materials are rubber, cork, and dry sand. 
If rubber is used approximately 80% of 
the force will be reflected back into the 
concrete. 

The problem of isolating pipe bends 
from changes in velocity of the flowing 
fluid is more difficult. Some degree of 
uniformity of flow in the lines to and 
from the compressors may be attained by 
the use of apparatus similar to that used 
to muffle the exhaust from an engine. 
However, the problem is more difficult. 
A muffler attempts only to suppress vi- 
brations in the audible sound range while 
here we are concerned with securing a 
constant flow velocity. It may be possi- 
ble to solve the problem by acoustical 
methods. (1°) 


The third and final avenue of ap- 
proach is careful, intelligent piping de- 
sign. Supports should be spaced so that 
no part of the piping system has _ its 
natural frequency of vibration equal or 









2345 7 | 
&- STATIC DEFLECTION - INCHES 


2345.7 0 


Fig. 10—Vibration isolation frequency—static deflection chart. (Reference—Freberg 


& Kemler; Elements of Mechanical Vibration) 
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RATIO OF FREQUENCY OF DISTURBING FORCE TO 
NATURAL FREQUENCY OF VIBRATION ABSORBER 


Fig. 11—Effect of dynamic vibration absorbers. (Reference—Freberg & Kemler; 
Elements of Mechanical Vibration) 


nearly equal to the frequency of any per- 
iodic force created by the engine or com- 
pressor. As was noted in the discussion 
of Fig. 6, if the supports are spaced so 
that the ratio of the frequency of the 
disturbing force to the natural frequency 
of the piping is greater than 1.4, magni- 
fication factors of less than one can be 
obtained. This will result in piping 
which will be almost free of vibration. 


A disadvantage of designing for ratios 
in this range is that when an engine is 
shut down, at some instant before it 
comes to rest the frequency of the forces 
which it emits will be in resonance with 
the piping. This might cause destructive 
vibration. While this difficulty can be 
overcome by installing vibration damp- 
ners on the piping, it is probably safer 
practice to design for ratios of between 
0.25 and 0.50, even though this results 
in magnification factors slightly greater 
than one. 


Particular attention must be given to 
supporting piping at points where 
changes in direction occur. At these 
points, the piping is subject to both the 
forces emanating from the engine and 
those set up by the pulsating flow of gas 
from the compressor cylinders. In case 
the change in direction is installed for 
the purpose of securing flexibility, it 
may be necessary to use springs or other 
types of elastic supports. 


It might be possible to eliminate vibra- 
tion in expansion bends if they were de- 
signed to be symmetrical about an axis 
coincident with that of the main pipe 
line. In this case components of pressure 
in all directions except the original direc- 
tion of flow would neutralize each other. 


Lengths of piping between the com- 
pressor cylinder and the surge chamber 
or header, and between surge chamber 
and header, or between headers, should 
not be equal to the resonant length for 
the frequency at which gas pulsates in 
the line. If resonant lengths cannot be 
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avoided, the magnitude of the standing 
pressure wave formed can be limited by 
installing a condenser or surge chamber 
in the line near the compressor cylinder. 
The required volumetric capacity of the 
condenser is a function of the piston 
displacement of the cylinder, the normal 
pressure in the line, and the permissible 
pressure rise.‘15) 

Now, even the best of engineers some- 
times make mistakes; either errors of 
omission or the other kind. So it is al- 
ways well to have a few aces up the 
sleeve just in case there is a joker some- 
where in the design. The standard meth- 
od of dealing with a vibrating pipe is to 
install more supports and more and heav- 
ier pipe clamps. This is equivalent to in- 
creasing the natural frequency of vibra- 
tion of the piping. The natural frequen- 
cy of vibration of a section of piping 
can also be increased by attaching a 
spring to it. The spring is selected and 
loaded so that the natural frequency of 
the spring, load, and piping is sufficient- 
ly greater than the disturbing frequency 
to reduce the magnification factor by the 
required amount. 


Another approach as indicated by the 
Magnification Factor Chart, Fig. 6, is to 
reduce the number of supports. In this 
way magnification factors of less than one 
can be obtained. The hazards of this 
approach should be kept in mind when 
it is used. 


The amplitude of the vibration can also 
be limited by the installation of damping 
devices such as hydraulic shock absorbers 
or friction type snubbers. 


Another effective means of reducing 
vibration in piping is the use of dynamic 
vibration absorbers. These consist of a 
weight suspended on an elastic member 
from the vibrating piping. The natural 
frequency of the weight and elastic sus- 
pension should be the same as the natural 
frequency of the vibrating member. The 
relationship between the amplitude of the 
vibration of the original member in such 


a system and the ratio of the frequency 
of the disturbing force to the natura! 
frequency of the compensating system 
is shown in Fig. 11 for zero damping anc 
for a damping coefficient of 0.10. In 
spection of the figure shows that the de 
vice cannot be used if the range of dis- 
turbing frequencies is too great. 

Some, no doubt, would have appre 
ciated a mathematical presentation of 
the subject. This approach was pur- 
posely avoided because the mathematic: 
is fully developed in books dealing with 
special phases of the subject. These 
books and some of the formulas to be 
found therein are listed in the appendix. 

The principal aim of the article has 
been to give a Cook’s tour prospectus of 
the three avenues of approach to the 
problem of designing compressor plants 
which will be free of troublesome piping 
vibration. It will have been accom- 
plished if the reader has been encouraged 
to further explore these approaches. 
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Appendix 

The appendix for this article, a 
compilation of the fundamental 
mathematical formulas of vibra- 
tion, will be found on pages R-146 
and R-147, immediately following. 

The subjects covered include 
(a) Fatigue Strength; (b) Free 
Harmonic Vibration, Forced 
Damped Vibration, Elastic Sup- 
ports, Dynamic Vibration Ab- | 
sorber; (c) Propagation of Pressure | 
Waves; (d) Pressure Due to De- | 
viated Flow; (e) Resonant Length 
of Pipes, and (f) Weight of 
Foundation. 
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MATHEMATICS 


A. Fatigue Strength 


(Reference—Johnson: Materials of Construction, Chap. 
28). 

A formula for determining the maximum permissible unit 
stress during a cycle is as follows: 








0.5S, 
Smoz=— 
1-—0.5r 


where: 
S, = ultimate tensile strength of the material, and 
f = ratio of minimum to maximum stress during the 
cycle. 
S, can be replaced by S,. (S, = S, divided by the Fac- 
tor of Safety ). 
Another formula, developed on a different basis is as 
follows: 


Snos™ mn — 


( 1—r)}+ — ( i+ 
) Ss, r) 
where: 


S, = the endurance limit for completely reversed 
stresses, and 
S, = yield strength. 





B. Vibration 


(Reference—Freberg & Kemler: Elements of Mechanical 
Vibration ). 


1. Free Harmonic Vibration. 


The natural frequency of vibration (f,) of a mass sus- 
pended from a spring of negligible mass is 


junta Be 
" 24 Vw 
where: 
K = spring constant (psi), 
g@ = acceleration (in)./(sec.)? due to gravity, 


W = weight (lbs.), 
mw = 8.1416, and 
f, = natural frequency of vibration, cycles per second. 
The spring constant (K) for two springs in parallel and 
having constant K, and K,, respectively is 


K=K,+K, 


If the same springs operate in series, the constant (K) 
for the system is 


KK; 
_ 
K,+-K, 


The spring constant is further defined as 


K=F/d=W/d 


OF VIBRATION 


where: 
F = force in pounds acting on spring, and 
d = deflection of spring in inches. 
Expressed another way 


d=W/K or K/W=1/d 
Therefore, substituting in our earlier equation, 


1 4/8 
h.=—— ry 


2x Vd 


The natural frequency of vibration of a beam, such as a 
pipe between supports, can be approximated by computing 
the maximum deflection due to its own weight and substi- 
tuting in the above formula. For an exact method see 
Timoshenko: Vibration Problems in Engineering. 


2. Forced Damped Vibration. 


If a periodic force acts upon a system susceptible to vibra- 
tion, the amplitude of the resulting vibration is 


“OT ey 





where 
X = amplitude of the forced vibration, 
V = frequency of the disturbing force (radians per 
second ), 
W, = 2-f, radians per second, and 


C = coefficient of damping = ratio of actual damp- 
ing to critical damping. [Critical Damping = 
2(W/g)W,]. 

The term 


(ecolaceap) 


is called the magnification factor and is shown in Fig. 6. 





3. Elastic Supports. 


If a vibrating machine is supported on a substructure 
by an elastic medium, the ratio of the force transmitted to 
the substructure to the disturbing force is 


1+ (2CV Ww.) )2 
1— : oc 
= transmissibility ratio of force transmitted to 


Fone to disturbing force. This relationship is shown 
graphically in Fig. 9 


4. Dynamic Vibration Absorber. 


If a body is vibrating it is possible to reduce or eliminate 
the vibration by suspending from the vibrating body a 
weight supported by an elastic member. If W, and K, rep- 
resent the weight and spring constant of the system in which 
the vibration is occurring and W, and K, represent the 
weight and spring constant of the system suspended from it 
to control the vibration then the amplitude of the movement 
of W, is as follows: 
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MATHEMATICS OF VIBRATION (Continued) 
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| mane 
1—(V/W,,:)? 
V \? K, V \? 
= Gr) He- Ge) 
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where 
K, 
Wu= a 


Wi 


K.g 1/2 
Ww, = “— 
q ( W: ) 


This function is shown graphically in Fig. 8. When V = 
W,,, the amplitude of the motion of W, may be reduced to 
zero by making K,/W, = K,/W,, or since K/W = 1/d, this 
may also be expressed as 1/d, = 1/d,. 

The amplitude of motion of W, is 


F 
K, 


= Ged EGE 


C. Propagation of Pressure Waves 


X2= x 








(Reference—Thornton: Mechanics Applied to Vibration 
and Balancing, Chapter 4.) 
The rate of propagation of pressure waves thru an elastic 


medium is 





- ( E, )" 

~\d 

where 
a = rate of propagation of disturbance ( ft.) /sec., 
E = modulus of elasticity of medium (ibs. )/(ft.)?, 
g = acceleration of gravity (ft.)/(sec.)*, and 
d = density (Ibs.)/(ft.)*. 


This is sensibly the velocity at which sound is propagated 
in the material. 

At the interface between two materials having dissimilar 
values of a, a portion of the stress due to pressure waves will 
be reflected back. If P, is the stress due to the original wave, 
then the reflected stress will be 


_ [ (E.d,)*— (Ed; ) 5 


) 
= | Pa 


‘(Exdz)*+ (Exd;)- 
and the transmitted stress is 
ene = 
1 
aa “sf 


Subscript 1 refers to the medium from which the stress is 
being transmitted. Subscript 2 refers to the medium to 








| which the stress is being transmitted. A negative value in- 
dicates that the reflected or transmitted stress produces a 
state of tension. 





D. Pressure Due to Deviated Flow 


(Reference—Marks: Mechanical Engineers Handbook, 
4th Edition, Page 279.) 
If the direction of flow of a stream is changed, the pres- 


sure or thrust in the direction before turning is 
P=(Qw V//g)(1—cos B) 


Where 

quantity flowing per second, 

weight of unit volume of fluid, 

velocity of fluid, 

gravity acceleration constant, and 

angle thru which flow is deviated, measured 
from direction before turning. 

The total resultant pressure is 


P=(Qw V//g)(2(1—cos B)}-* 


The direction of the resultant force is 90° from midway 
between the original and final direction of the flowing liquid. 


wm SEO 
huddd 


E. Resonant Length of Pipes 


(Reference—Olson: Elements of Accoustical Engineer- 
ing, Page 47.) 

The fundamental resonant frequency of a pipe open at 
both ends is 


f=a/2L 
If the pipe is closed at one end 
f=a/4L 


where 
f = resonant frequency in cycles per sec., 
a = velocity of sound in gas in ft. per sec., and 
L = length of pipe in feet. 
In the case of a pipe closed at one end, such as between 
a compressor cylinder and surge chamber or header, lengths 
corresponding to the fundamental frequency should be 
avoided, and if possible the second harmonic. 
In the case of a pipe open at both ends, such as between 
a surge chamber and a header, or between two headers, 
lengths corresponding to the fundamental and, if possible, 
the third harmonic, should be avoided. 


F. Weight of Foundation 


(Reference—Slocum: Noise and Vibration Engineering, 
Page 44.) 

The weight of a foundation which will result in a given 
amplitude of the lateral motion b of a foundation and re- 


ciprocating machine of horizontal type is given as follows: 


1 WwW; 
~~ va) 1h . w(t 7 ra) ~ 14K 


where 


W, = weight of foundation, 
W, = total dead weight of engine in lbs,, 
W, = weight. of reciprocating parts in Tbs., 
W, = wéight of eccentric rotating parts in lbs. 
r = crank radius in inches, 
b = amplitude of vibrating motion in inches, 
q = ratio of length of connecting rod to length of 
crank, and 
k = ratio of mass of soil accelerated to mass of 
* ‘foundation. 
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Torque-Viscosity Characteristics 
Of Lubricating Greases* 


By L. C. Brunstrum, E. W. Adams and E. E. Ziegler** 


LTHOUGH many varieties of torque 

tests have been used to evaluate 
lubricants, the subject warrants our espe- 
cial attention at this time because of the 
present widespread interest in the proper- 
ties and behavior of greases in relativelv 
slow moving bearings at temperatures as 
low as minus 100°F. The conventional 
function of torque determination at low 
temperatures is either the empirical evalu- 
ation of lubricants under a given set of 
mechanical and atmospheric conditions, 
or the determination of the most drastic 
conditions under which a given lubricant 
will give satisfactory service. However, if 
improvement of the lubricants is to con- 
tinue, we must relate our tests to the more 
fundamental properties of the products. 


Two torque methods are commonly 
used, (1) the constant torque-variable 
shear method in which a given load is ap- 
plied and the resulting speed measured 
and (2) the constant speed-variable 
torque technique in which the bearing is 
driven at constant speed and the resulting 
force is measured on the other bearing 
race. From a mechanical point of view the 
results by these methods should be 
identical. However, because of the 
peculiarities of lubricating grease con- 
sistency (apparent viscosity), the results 
are not comparable unless certain precau- 


*Presented before the 12th Annual Meeting 
of the National Lubricating Grease Institute, 
Chicago, Oct. 23 to 25, 1944. 


®®Research laboratories of Standard Oil Co. 
(Indiana), Whiting, Ind. 


tions are taken. 

We will attempt to compare the type 
of results obtained by the two methods 
and to express the data in terms of vis- 
cosity. Shear rate, a variable which must 
be controlled in grease vis@psity measure- 
ments, will be shown to require close 
control in torque measurements also. 


Description of Equipment 


The best constant torque device is that 
currently being recommended by the 
joint ABEC-NLGI Committee on low 
temperature torque tests(1). Considerable 
cooperative work has eliminated most of 
the technique variables such as bearing 
packing method, extent and frequency of 
disturbing the sample while cooling and 
numerous small design features. Two 
major disadvantages of constant torque 
methods have been overcome to some ex- 
tent by restricting the rate of rotation to 
1 to 3 rpm., thus automatically narrowing 
the range of shear rate to an approximate 
variation of 1 to 3, and by reporting the 
data as “plasticity number” (torque x 
time). 

To obtain a direct comparison of results 
by the two methods a tester was built 
which is capable of being operated at 
either constant torque or at constant shear 
rate. Conversion is accomplished by 
simply changing the drive, i.e., by using 
weights or a motor. Three bearings 
mounted on a horizontal shaft are used 
to minimize slight variations in bearing 
fits and grease packing. 

Fig. 1 is a general view of the tester 














as operated at constant torque. A coll 
fits over the outer races, tying them t 
gether so that they rotate freely as a sing 
unit. By adding weights to a cord whic 
runs over a pulley integral with this coll: 
any desired torque may be applied i 
either direction to the bearing assembl; 
This loading arrangement eliminates th 
unknown and variable friction encouw 
tered when an outboard bearing is use 
to support the end of a shaft on whic 
the test bearings are mounted. One, tw 
or three eight-ball, No. 204 ball bearing 
can be installed with or without shield 


An insulated cover which encloses th 
test bearing chamber is removable, a! 
lowing easy access to the bearings, an 
providing for visual inspection of the 
bearings in operation when desired. A: 
adjustable stop located in this removabk 
cover allows smooth application of th: 
desired torque and automatic stopping 
after 15 in. of movement or at the end of 
any complete revolution. 


Thermocouples ( Fig. 2) are located (1) 
in the center of the test bearing shaft, 
(2) in the enclosed air space % in. from 
the outer race retainer, and (3) in the 
cooling chamber itself. For refrigeration, 
the latent heat of vaporization of carbon 
dioxide is utilized. A suitable coolant, 
such as oleum spirits, is circulated by a 
small rotary pump through an annular 
jacket around the test bearings and also, 
by means of suitable tubing, through a 
chamber containing liquid carbon di- 
oxide. 


The pressure in this chamber is regu- 
lated and the boiling point of the liquid 
CO, thereby adjusted until the bearing 
assembly reaches the desired temperature. 
A weight-loaded “pop-off” or pressure-re- 
lief valve is provided for this purpose. So 
that the valve will not freeze and become 
inoperable, it is located at the lowest 
point in the chamber in order that it will 
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Fig. 1 (left)—General view of tester operated at constant torque 
to evaluate lubricants 


Fig. 2 (above)—Cross sectional view ‘of the tester, showing 
cooling mechanism and location of thermocouples 
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TYPICAL APPLICATIONS 


Feed Preheater Reboilers 
Top of Towers 


Tower Feeds 
“CONTINUOUS BALANCE” is a new principle in pyrometry. It makes Feed Chillers 
the Brown ElectroniK Potentiomet tstanding advance in i at 
} tentiometer an outstanding advance in instru- Regenesatess 
mentation—probably the greatest step forward in several decades. Flue Gas 
Water Heaters 
In this advanced potentiometer controller, the “Continuous Balance” unit Superheater Outlet 


: , . ‘ R Air Heater Outlet 
supplants the galvanometer used in conventional mechanical-type potenti- Gutlts Vanese 


ometers employing a periodic of cyclic mechanism. Vapor Feeds 


The Brown ElectroniK Potentiometer Air-Operated Control provides the PARTIAL LIST OF USERS 


ideal synchronization of measurement and control. 


Sun Oil Co. 
What “Continuous Balance” does for measurement — “Air-O-Line Control” Humble Oil & Refining Co. 
] for ] 1 . bei , . poe Standard Oil Co. 
does for fuel modulation, being capable of infinite fineness in fuel valve Sinclair Refining Co, 
adjustment. Union Oil Co. 
Continental Oil Co. 
Used with conventional wiring and thermocouple installations, Brown Arabian American Oil Co. 


Skelly Oil Co. 


ElectroniK Potentiometers are rapidly outmoding all other forms of temper- Phillips Petroleum Co. 


ature controllers in oil refining processes. Socony-Vacuum Oil Co. 
Cities Service Ref. Co. 
Thousands of operating hours have proved the Brown ElectroniK Potenti- Tidewater Associated Oil Co. 


Richfield Oil Corp. 
Texas Co. 
Globe Oil & Ref. Co. 


ometer’s superior performance—sensitivity—and ruggedness. 


Write for Catalog 15-4, THE BROWN INSTRUMENT COMPANY, a Atlas Oil & Ref. 
division of Minneapolis-Honeywell Regulator Company, 4508 Wayne Associated Refineries 


Republic Oil Co. 


Avenue, Philadelphia 44, Pa. Offices in all principal cities. 119 Peter Street, ais Midinien Mah Gu, 


Toronto, Canada— Wadsworth Road, Perivale, Middlesex, England — 
Nybrokajen 7, Stockholm, Sweden. 
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What is This New Science of 
Electronics That is About to 
Revolutionize Our Lives? 


What is a thyratron? . . . A pentode? 
. . - How does an electric eye work? 
. . . What—and why—is frequency? 


All these fascinating questions about electronics- 
and many others that are equally interesting and 
important—are fully answered in plain English in this 
up-to-the-minute book. It tells how electrons behave, 
and how their modes of behavior are utilized in such 
important present-day uipment as the electric 
photometer, the ‘‘walkie-talkie,"’ and television appa- 
ratus. Mr. John Mills, the author of this book, is 
well-known for his other popular scientific books which 
combine sound basic information with the use of simple 
analogies from every-day life to make electronic prin- 
ciples and apparatus easy to understand. 


ELECTRONICS 
TODAY AND TOMORROW 
By John Mills 


This book explains the behavior of electrons, and their 
uses throughout present-day technology. Besides 
their importance in the vacuum tubes which are so 
widely used in radio broadcasting and radio reception 
this book tells about x-rays and light meters. It shows 
how electrons, acting in the ‘‘electric eye’’, can open 
doors, count objects, protect valuables, and perform 
many other similar tasks. It tells about fluorescent 
lamps, and also about the electron microscope, which 
yields an amount of magnification thousands of times 
that obtainable by optical methods. - Finally, this 
book explains the important new properties of electrons 
which appear at higher oscillating frequencies, and 
their significance in telephony, broadcasting and 


television. 
178 Pages Illustrated 
5x8 Cloth $2.25 


Book Department 
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be covered by liquid as long as any is 
present. 


Once the required pressure is reached 
and the weight loading of the valve fixed, 
the liquid CO, keeps boiling at a con- 
stant temperature. Any small increase in 
temperature produces an increase in pres- 
sure sufficient to open the pressure-relief 
valve. The original conditions of tem- 
perature and pressure are promptly re- 
stored by the cooling effect exerted as 
more liquid boils off and gaseous CO, ex- 
pands through the valve opening. Equi- 
librium conditions result from repeated 
opening and closing of the relief valve in 
this manner until finally a very small 
quantity of gas passes out at a steady 
rate. Inasmuch as a pressure change of 
3 psi. corresponds roughly to a 1°F. 
change in the boiling point of liquid CO.,, 
the device affords quite precise tempera- 
ture control. It requires a minimum of 
attention and operates almost noiselessly 
without odor or objectionable waste prod- 
ucts. 


When the tester is operated at con- 
stant shear rate the drive consists of a 
one-twentieth horsepower synchronous 
motor turning 1800 rpm. and a 900:1 
gear reducer, both mounted on a swivel 
arm. This arrangement provides inner 
bearing race rotation of 2 rpm. in either 
direction, which speed was selected be- 
cause it corresponded with the 30-second 
interval specified by the AXS- and AN- 
G-3 tests for one revolution. Fig. 3 shows 


P 

nH TEST BEARING 
C 

Pile _ ~ 
4 rit 
H || MERCURY ‘ 
HI MANOMETER COMPRESSED 
* AIR 
i 
: ———— == 
‘ 

Fig. 3 (left)—Tester set up to be operated at constant shear, 
with driving power furnished by a 1/20th HP synchronous motor 
mounted on a swivel arm 
Fig. 4 (above)—Schematic drawing of torque measuring device 


this power drive rotated out of working 
position. 


Torque is read directly from a mercury 
manometer which is actuated by com- 
pressed air regulated by a needle valve 
attached to the torque string. The method 
of operation is shown schematically in 
Fig. 4. This part of the device has been 
found very responsive. Its range may be 
changed by adjusting the lever ‘arm at- 
tached to the torque string. 


Torque-Time Relationships 


As grease manufacturers we are inter- 
ested in interpreting our results in terms 
of the fundamental properties of our 
products. Torque data have little mean- 
ing to a manufacturer of grease unless he 
can interpret them in terms of oil vis- 
cosity, soap content, etc. For example, 
to improve “channeling properties” of a 
grease we do not remove X “channel 
units,” but rather we reduce the low 
shear rate viscosity by decreasing the soap 
content and/or by lowering the oil vis- 
cosity. So with torque tests we must re- 
late the data to apparent viscosity and 
finally to soap content and oil viscosity. 


When a Newtonian lubricant is used, 
it is reasonable to assume that a twofold 
increase in applied torque would produce 
a twofold increase in rpm of the test bear- 
ing. In other words the product of torque 
and time for one revolution would be a 
constant. This is of the same nature as 
the coefficient of viscosity and in fact 
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diately shutdowns due to salt-plugging were 
eliminated. Not only was the time on stream 
stepped up, but the potential capacity of the re- 
fining unit was fully utilized, resulting in a 
through-put increase of approximately 15%. 

Refiners should bear in mind that operational 
benefits like these not only increase potential on 
stream time and through-put capacity, but in 
reducing mechanical failures and shutdowns, 
they also conserve manpower and materials. 
These are factors that must not be overlooked. 





MALTY crudes have 
troubled numerous 
refiners throughout the country for many years. 
Now, quite a few of them rely on Petreco Process- 
ing to minimize and eliminate the problems caused 
by the presence of salt. 
Recently an Indiana refinery furnished a good ex- 
ample of how effectively Petreco Desalting clears 
up salt-caused operating problems. During the cold 
months, the tube stills plugged rapidly. Runs of 
less than a week were the rule rather than the ex- 
ception. A Petreco desalter was installed, and imme- 
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would be the coefficient of viscosity of a T T 
Newtonian liquid if expressed cgs units. 
The dimensions of torque x time are 
(ML’)/T? x T 14000 |- 
(Torque) (time) 
or (ML’)/T, which may be written 









143000 F- 
M/(LT) x L 
(viscosity) 
in which L* represents constant bearing 12000 
dimensions. By analogy, when a non-New- 
tonian product is tested, the product of 11000 - 
torque and time per revolution is propor- 
tional to apparent viscosity. This is also 10000} 
true of the “plasticity number” (torque x 
. > . t. T ~ . ; 2 
time) in the ABEC-NLGI method = eee |- 
In constant torque tests selected from ¥ 
“ite ry 
determinations at 1 to 3 rpm., the average ' 
shear rate varies three fold and the actual 3 5000 ;- 
mee jes o 
rate (not considering the variation from & 
point to point within the bearing) varies KR 4000 


from zero to at least that equivalent to 6 
rpm. We are discussing the range of shear 
rate and temperatures in which the prod- 
ucts likely to be tested have almost a two- 
fold change in apparent viscosity for a 
twofold change in shear rate. 

It is obvious that the shear rate must be 
exactly controlled to get reproducible re- 
sults from laboratory to laboratory. To be 
sure, this will not smooth out variations 
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due to other causes, such as, for example, 
a rough bearing. Check results can never 
be obtained if the shear rate varies. In 
fact, identical results at other than 
identical shear rates are in error and dis- 





NOW yeu cau ge... 


The Full Series on 
PROCESS ENGINEERING DATA 


In response to many requests, we have made available sets of reprints of the 
series of 7 articles by Dr. K. M. Watson and associates at the University of 
Wisconsin—a series recently completed in the Technical Section of NATIONAL 
PETROLEUM NEWS. 


. 
Dealing with the development of improved methods of correlating and pre- 
dicting fundamental physico-chemical data—information important and neces- 
sary for efficient design and operation of modern refineries—these articles are 
a result of studies conducted at the University as part of its graduate research 
program in chemical engineering. 


The complete series covers the following subjects: 


@ Vapor Pressures and Critical Properties of Organic Compounds 
@ Thermal Properties of Hydrocarbons 


@ Thermodynamic Properties of Organic Compounds— 
Estimation from Group Contributions 


@ Thermodynamics of Solutions—Ideal Systems at High 
Pressure 


@ High Pressure Vapor-Liquid Equilibria 
@ A Universal Viscosity Correlation 
@ Pressure Drops in Granular Beds 


Bound in an attractive, durable cover, the series makes a handy reference 
booklet . . . 48 pages, magazine size, complete with tables and illustrations. 


Price: $1.00 per copy 
Book Department National Petroleum News 
1213 West Third Street Cleveland 13, Ohio 
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4 5 6 7 8 
TIME MIN. @2R.PM. 


Fig. 5—Torque-time curves for three samples of grease, with 
the tester operating at constant shear 


similar results at different shear rates may 
actually be checks. 

Fig. 5 represents torque-time curves on 
samples A, B and C, with the tester oper- 
ating at constant shear. The highest ma- 
nometer reading occurs just as the motor 
is started. This break-away torque is 
shown at zero time. Thereafter the ma- 
nometer is read every 10 seconds as the 
torque drops from the break-away to the 
equilibrium or running torque. In the case 
of samples’‘A and B the motor was stopped 
after 5 minutes operation and started in 
the opposite direction (after 15-minute 
cooling period). No change in torque 
values is found after the bearing rotation 
is reversed. 

The rapid decrease in torque during 
the first several revolutions is caused by 
excess grease being forced from the path 
of the balls and “working down” any 
structure the grease developed during the 
cooling period. Constant torque methods 
fail to provide this information because it 
is not possible to ascertain the instantane- 
ous rates of rotation equivalent to the 
torque variations of the constant speed 
methods. Working the grease during the 
cooling period results in only the equi- 
librium values. 

This curve can also be used to explain 
why the elaborate precautions specified 
in the present ABEC-NLGI constant 
torque method are necessary. Limiting 
the amount of grease used, running the 
bearing in before use, and intermittent 
operation while cooling all tend to make 
the break-away torque and equilibrium 
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CRACKING CATALYST 


Made by Cyanamid 


Cyanamid is now manufacturing at Fort 
Worth, Texas, AEROCAT™* Synthetic 
Fluid Cracking Catalyst Grades F and G. 
These grades are made to specifications 
developed by Universal Oil Products 
Company. The strategic location of 
Cyanamid’s Synthetic Fluid Cracking 
Catalyst production assures prompt, eco- 
nomical delivery of AEROCAT to the 
major part of the refining industry. 


Cyanamid’s long experience in catalyst 


*Trade-mark of American Cyanamid & Chemical Corporation denoting cracking catalyst of its manufacture. 
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Call on Cyanamid 


manufacture, extensive technical facilities 
combined with modern large scale pro- 
duction capacity assure refiners of a 
reliable, uniform quality source of 
supply. 

Also, in order to assist refiners to get 
the proper grade of catalyst to meet the 


conditions prevailing in each plant, the 
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torque closer together, and nearer to re- 
flecting grease viscosity. 

Use of constant shear also has the ad- 
vantage of the possibility of relating the 
results to apparent viscosity. When this is 
done the preliminary work carried out on 
difficult-to-control simulated service de- 
vices may be transferred to the more 
scientic laboratory pressure viscometer. 

The shear rate in a complicated device 
can be estimated by testing both a grease 
and its oil in the device and in the pres- 
sure viscometer. There is only one shear 
rate for a given ratio of oil viscosity to 
grease viscosity for any given grease. The 
ratio obtained on the test device may be 
compared with the variable ratios ob- 
tained on the viscometer. The shear rate 
at which the ratios on the device and vis- 
cometer are equal may be taken as the 
effective shear rate in the device. 


Torque vs. Temperature 


One of the more important considera- 
tions is the effect of temperature on 
torque values of greases. In Fig. 6 is 
shown a family of torque-time curves. It 
will be seen that small temperature 
changes produce quite large changes in 
torque. The equilibrium torque values 
may be plotted against temperature or 
may be converted to viscosity and plotted 
against temperature. 

It has been shown that “plasticity num- 
ber” or torque x time is related to vis- 
cosity. The equilibrium torque in con- 
stant speed devices is an excellent measure 
of viscosity and may be expressed as 
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Fig. 6—Torque-time curves for five samples of a grease tested 
at varying operating temperatures 


“plasticity number” or torque Xx seconds 
for 1 revolution simply by dividing 
torque by revolutions per second. How- 
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Fig. 7—Low temperature torque tests, with all data converted to Saybolt viscosity 
by means of an arbitrary constant 
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ever, torque x time values on a series of 
greases represent viscosities in some un- 
known units comparable only with other 
similar tests. By means of an arbitrary con- 
stant, it has been possible to convert these 
values to Saybolt viscosity, this scale hav- 
ing been chosen only because of its wide- 
spread use. 


In Fig. 7 all of the data have been con 
verted to Saybolt viscosity, although none 
was obtained as such. The long lines ar: 
the extrapolated viscosity of the oil in 
sample A and sample B. These were con- 
verted from suspended level observations 
The series of lines labeled “pressure vis- 
cometer data” were obtained as absolute 
viscosity and converted to Saybolt vis- 
cosity. Finally the lines marked “204 ball 
bearing torque test” were obtained as 
torque xX time data and converted to 
Saybolt units by means of the arbitrary 
constant. Obviously this numerical valu 
is applicable only to 204 bearings oper 
ated at 2 rpm. but could be used in gen 
eral according to the formula shown in 
the figure. Evaluation of the constant was 
carried out as follows: 


The oil used in grease B was frozen ii 
the bearing at about —100°F., placed in 
the machine and warmed to the test tem 
perature. The bearing was then tested 
at —50°F. and 2 rpm. By multiplying 
the equilibrium torque by 30, the tim: 
for one revolution at 2 rpm, a value is 
obtained which is equivalent to the regu 
lar “plasticity number.” When this valu 
is multiplied by ten, it falls approximate] 
on the extrapolated oil viscosity. Accord 
ingly this factor is a satisfactory empirica 
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conversion from “plasticity number” to 
Saybolt viscosity. 

This value was also obtained by an- 
other method. It is now generally known 
that the grease viscosity approaches the 
oil viscosity at high shear rates (also at 
low temperatures, the latter- making the 
oil viscosity extremely high). The former 
situation was simulated by running grease 
A at a higher temperature, at which the 
oil viscosity was relatively low, and at 
very high shear rate. In this case the bear- 
ing was operated at 1800 rpm. A value 
which agrees quite well with the oil vis- 
cosity is obtained after the “plasticity 
number” so determined is multiplied by 
ten. The two values shown in Fig. 7 rep- 
resent tests with and without side shields 
It should be pointed out that this method 
of evaluating the constant is quite ac- 
curate because of the extended scale used 
on the lower portion of the ASTM chart. 
The actual torque x time values of 11 
and 15 would be far off the bottom end 
of the scale if the factor of 10 had not 
been employed. 

The equilibrium torque values used to 
calculate the viscosities shown in Fig. 7 
are taken from charts typified by Fig. 5 
at 5 minutes. Actually there is a very 
slight decrease in torque after five minutes 
which is believed to represent a slow in- 
crease in temperature of the bearing. 
When the “plasticity number” so obtained 
(torque X 30) is multiplied by 10 it will 

















Fig. 8 — Viscosity-shear 
relationships 
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be seen that the grease viscosity has a 
straight line temperature relationship un- 
til it reaches approximately to the vis- 
cosity of the oil contained in the grease. 

It should be noted, parenthetically, that 
at temperatures above this point lubri- 
cating greases behave as plastics, whereas 
at temperatures below this point they be- 
have as viscous oils. We have chosen, 
therefore, to refer to this point at which 
the transition in properties of a lubricat- 
ing grease from those of a plastic body 
to those of a viscous oil occurs, as the 
Plasticity Point. With grease A, as shown 
in Fig. 7, our experimental value ap- 
peared to fall exactly at the Plasticity 
Point. The curve obtained with grease 
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B is, we believe, somewhat more typic 
since it is improbable there is an abrupt 
point at which the transition occurs, but 
rather a more gradual although positi 
conversion. We have chosen, therefor 
to define the Transition or Plasticity Point 
as the point: of intersection of the greas: 
like and oil like sections of the curve. 
From the plasticity point on, therefore, 
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In response to recent government re- 
quests, many technical societies have can- 
celled or postponed their usual annual 
and semi-annual meetings. To the ex- 
tent that we have the information avail- 
able, the listings below give the meetings 
which had already been scheduled and 
their present status. 


FEBRUARY 

8-9, Amer. Society of Lubrication Engineers 
lst National Convention, Hotel Stevens, Chi 
cago. (Cancelled) 

19-22, Amer. Institute of Mining & Metallur 
gical Engineers, Annual Meeting, Hotel Penn 
sylvania, New York. (Cancelled) 

28, Amer. Society for Testing Materials, Spring 
Meeting, Hotel William Penn, Pittsburgh. 
MARCH 
12-14, National Association of Corrosion Engi 
neers, President Hotel, Kansas City, Mo. 
APRIL 
1-3, Amer. Institute of Chemical Engineers 

Houston. (Request for permission to hold 

this meeting now pending) 

4-6, Amer. Gas Association, Technical Section 

~ Conferences, Hotel Stevens, Chicago. (Can- 
celled) 

MAY 

16-17, Society of Automotive Engineers, Diesel 
Fuel and Lubricants Meeting, Hotel Carter 
Cleveland. (Request for permission to hold 
this and other SAE meetings now pending) 

21-23, Amer. Gear Manufacturers Association 
The Homestead, Hot Springs, Va. (Can- 
celled) 

JUNE 

18-22, Amer. Society for Testing Materials, 
48th Annual Meeting, Hotel Statler, Buffalo 
N. Y. 

In addition to the above, the following 
groups have cancelled or postponed 
meetings which had been tentativels 
scheduled: 


American Association for the Advancement 
of Science. 

American Chemical Society, Annual Spring 
Meeting. 

Natural Gasoline Association of America. 

Western Petroleum Refiners Association. 
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Torque-Viscosity Characteristics of Lubricating Greases 








further changes in the viscosity of the 
grease are controlled by changes in the 
viscosity of the oil. The shape of this 
whole curve at the high viscosities in 
question would be roughly the same had 
the values not been multiplied by ten, 
but the grease viscosity would have been 
below the extrapolated oil viscosity. This 
is additional reason for believing that the 
factor of ten is approximately correct. 

It is of interest to compare the shape 
f this viscosity-temperature curve with 
published data on apparent viscosity of 
greases. Arveson(2) has shown that the 
apparent viscosity of a whole series of 
greases at varying temperatures can be 
represented by a single line by plotting 
the ratio of grease viscosity to oil viscosity 
n,/», against the ratio of oil viscosity x 
shear rate to soap factor. This curve 
Fig. 8) shows that at either high shear 
rate or high viscosity (heavy oil or low 
temperature) the grease viscosity ap- 
proaches the oil viscosity. Cooling a 
grease and testing its viscosity at con- 
stant shear rate is equivalent to moving 
along the curve from left to right (soap 
factor changes only slightly with tempera- 
ture). By arbitrarily selecting, for ex- 
ample, an oil viscosity of 1,000,000, a 
soap factor of 100 and a shear rate of 10, 
we would be at the right side of the chart. 
In other words, the grease viscosity and 
oil viscosity would be nearly equal. 


Further cooling of the grease will re- 


sult in viscosity changes which are con- 
trolled by and are equal to the change in 
oil viscosity. If this were not true, the 
grease viscosity would be less than the 
oil viscosity if the grease viscosity-tem- 
perature curve is extended indefinitely to 
the left in Fig. 7. 

Since “plasticity numbers” are really 
apparent viscosity, the above considera- 
tions show why the values on torque de- 
vices approach the extrapolated oil vis- 
cosity lines. This same technique has 
been applied to dispensing data and for 
this report it is sufficient to say that curves 
similar to the “plasticity number”—tem- 
perature curve of Fig. 7 are obtained. 

The reader is again requested to ex- 
amine Fig. 7 while the following summary 
is being made: 

1. The torque value of any grease at 
a given temperature (above its plasticity 
point) is any value from some high fig- 
ure (depending on soap content) to al- 
most the viscosity of its oil and depends 
on the shear rate of the test. 

2. Torque values obtained in a 204 
bearing at 2 rpm and converted to vis- 
cosity have about the same temperature- 
viscosity slope as pressure viscosity lines 
and appear to be equivalent to the shear 
rate range of 200 to 700 reciprocal 
seconds. 

8. Grease viscosity has a smaller tem- 
perature coefficient than that of the oil 
in the grease even when both are consid- 


ered in the same viscosity range. This is 
obviously not true in the extremely low 
temperature range where grease viscosity 
and oil viscosity are parallel. 

4. The torque-temperature curve ap- 
pears to be a straight line until the oil 
viscosity begins to predominate, at which 
temperature it bends off and is parallel to 
the oil viscosity line. 

We believe that the future technology 
of grease testing rests on the theory that 
torque in a given bearing is for the most 
part, proportional to grease viscosity at 
the shear rate in use. We realize, on the 
other hand, that there are conditions 
such as channeling or grease flowing in a 
different manner as the grease cools 
which make the shear rate vary or even 
introduce other variables which may 
cause the apparent viscosity to deviate 
from that obtained by means of capillary 
flow. In our opinion, however, these fac- 
tors should not be considered as making 
the torque-viscosity or dispensing-viscosity 
correlation untenable or the capillary 
viscosity unreliable, but rather that the 
deviation from capillary viscosity should 
be used to explain the action of the grease 
in the bearing. 

REFERENCES 
(1) Tentative Method for Determination of 
Low Temperature Torque Characteristics 
of Grease in Anti-Friction Bearings. ABEC- 
NLGI Committee. 
(2) M. H. Arveson, Ind. Eng. Chem., 24, 71 
(1932); 26, 638 (1934). 
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The Your trucks .. . equipped with Load Luggers.. . 
can do a faster, easier job in handling sludge. 
Set the detachable buckets at the tanks for loading. 
Pick them up with the Load Lugger, and haul to 
the sludge pond for dumping. 
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Alcohol Tested as Injection Fluid for Gasoline Engines 


A NEW development in the use of alcohol as fuel in gaso- 
line engines was reported at the recent annual War En- 
gineering meeting of the Society of Automotive Engineers, in 
Detroit, in a paper on alcohol-water injection as a means for 
suppressing detonation. (See pg. R-88 of this issue.) 

The test work reported, performed by engineers of Thomp- 
son Products, Inc., of Cleveland, came about through war- 
time experience of some engine manufacturers with water 
injection as an internal coolant in aircraft engines. Injec- 
tion under full engine load conditions resulted in increased 
power in takeoffs and during flight, particularly in super- 
charged engines. The tests of the Cleveland automotive con- 
cern on conventional truck and passenger car engines indi- 
cated, it was reported, that alcohol-water mixtures are superior 
to water alone in many cases. 

In the series of tests in engines in ground vehicles, varying 
proportions of the alcohol-water mixture were injected, up to 
25% of the total fuel charge, and also varying amounts of 
alcohol in the mixture. Fifty-fifty alcohol-water injection ap- 
pears to be the most economical fluid for best results, the 
paper states. It was reported that the beneficial effects of 
alcohol-water injection are due both to cooling and to chemi- 
cal action, and that best gains were realized when a fuel 
was used which was approximately 12 octane numbers lower 
than the engine requirement. This last factor, it would seem 
to indicate, provides a possibility for vehicle operating econ- 
omies as well as improved engine performance. 

The paper made it plain that the use of alcohol as an 


injection fluid was considered solely as a means to suppress 
detonation and did not cover alcohol as a primary motor fuel. 
The use of alcohol-water also was not expected to serve as a 
substitute for anti-knock quality in the fuel itself, it was 
brought out, but to supplement it and secure maximum per- 
formance in the engine. The report of the tests run brings 
out the number of engine performance factors studied to in- 
sure that the injection of the fluid was accurately controlled 
and emphasizes the importance, in any general application, 
of the exact control of the volume of the injection. An addi- 
tional fuel system and means for controlling the_amount of 
the mixture injected would have to be installed on the ve- 
hicle. The calibrating of the apparatus to insure for every 
make and condition of car that the fluid was injected in the 
proper amount would seem to present difficulties. 

Despite these limitations, there is the possibility that the 
promoters of alcohol as motor fuel may look upon the report 
on this development work as endorsement by automotive 
engineers of the use of alcohol. In the past the promoters 
and enthusiasts for “alky-gas” have endeavored to bring it 
into use through legislation or other arbitrary means rather 
than because of economic or operating benefits. 

The paper presented before the SAE at Detroit was limited 
in its scope to the advantages of alcohol-water injection. Fur- 
ther discussion, including the disadvantages, would seem to 
be in order. This principle of injection of a supplementary 
medium to the fuel is not new. Oil companies have studied 
it and their conclusions could well be stated now. 





“Foolish” Research Has Paid Big Dividends 


| postage good reason why industrial research should con- 

tinue to be free of centralized control, which the govern- 
ment still seeks to grab through legislation sponsored by Sen- 
ator Kilgore, was related by Dr. Irving Langmuir in a talk 
during General Electric’s radio program Jan. 21 

When Dr. Langmuir first joined General Electric’s research 
staff, it was suggested that he become familiar with all that 
was going on there, and then busy himself with projects of 
most interest to him. He decided to help find out why the 
carbon filaments in incandescent lamps failed so soon and 
what could be done about it. 

In the course of his investigations, tungsten wire was sub- 
stituted for the carbon filaments of Edison’s day and, in an 
attempt to eliminate the embrittlement and blackening of the 
glass which followed use of these filaments in the highly- 
evacuated medium, substitution of inert gases was tried. The 
improvement was marked, despite fears of lamp experts that 
“gassy” bulbs would be unsatisfactory. Eventually heavier 
gauge filaments were successfully used to increase mechanical 
resistance to shock and, to the investigators’ surprise, a marked 
increase in lamp efficiency also resulted. 

Savings due to increased efficiency, purely a sideline in the 
main research, have resulted in savings of many millions of dol- 
lars to the consuming public, Dr. Langmuir stated. Had these 
research scientists not continued to “play” with an idea in the 
interests of pure science rather than for the primary purpose 


R-160 


of increasing lamp efficiency, it is doubtful if increased in- 
candescent lamp efficiency would have come so soon, if ever. 

These investigations of Langmuir and associates could not 
have been justified before a research commission or centralized 
research authority, because even the investigators did not 
know where the trail they wanted to follow would lead. They 
simply were curious as to what would happen if they did 
certain things, and why those things happened. A centralized 
authority, not technically familiar with any specific field, in 
all likelihood would have turned thumbs down on such an 
obvious waste of time and money. Langmuir would have 
been put to work on something “important.” 

How much time, effort, money has been spent on what 
seemed like “blind alleys” in the petroleum field, but which 
later led to profitable results? What justification did that 
“foolish” man have who first thought of cracking? 

As has been said so many times before, if it had not been 
for the unfettered research “tinkering” of so many oil scien- 
tists down through the years, this nation would not be fight- 
ing World War II in the manner it now is. Perhaps we would 
be heiling Hitler, Tojo and Mussolini instead. 

All research, save that of government agencies for military 
purposes and in fields outside the province of individual in- 
dustries, should continue to be unhampered by any central- 
ized authority, no matter how august or technically well- 


informed. 
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FLUORINE COMPOUNDS 
Fluorides 


Acid Hydrofluoric, Anhydrous 
Acid Hydrofluoric, Aqueous 
Aluminum Fluoride, Crystal 
Ammonium Bifluoride 
Ammonium Fluoride 
Barium Fivoride 
Boron Trifluoride 
Chromium Fluoride 
Cupric Fluoride 
Fluoride Fluxes 
Lead Fluoride 
Lithium Fluoride 
Magnesium Fluoride 
Nickel Fluoride 
Polyacid Fluorides 

(e.g. KF. x HF) 
Potassium Fluoride, Anhydrous 
Potassium Fluoride, Crystal 
Sodium Bifluoride 
Sodium Fluoride 
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Organic or inorganic 
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Strontium Fluoride 


Flucbonrates 


proach to many of your research 


chemical properties, etc. write for 
Technical Service Bulletin No. 33-A 
today. Address your request to the 
Technical Service Office nearest you. 
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